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(54) TONER FOR DEVELOPING ELECTROSTATIC CHARGE IMAGE AND IMAGE FORMING 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a toner for developing an electrostatic charge image less 
liable to cause filming on a photoreceptor and to contaminate the surface of a toner support 
such as a sleeve or a carrier without deteriorating low-temp, fixability and excellent in anti- 
offsetting property and durability. 

SOLUTION: This toner contains at least a bonding resin, a colorant and a releasing agent. The 
THF-soluble component of the toner has at least one peak in the mol.wt. range of 1,000 to 
<2,000 and at least one peak in the mol.wt. range of 2,000-300,000 in the mol.wt. distribution by 
GPC and has a wt. average mol.wt. (Mw) of 90,000-2,000,000. Integrated mol.wt. (T) in a mol.wt. 
range of >800, integrated mol.wt. (L) in the mol.wt. range of 2,000-5,000 and integrated mol.wt. 
(H) in a mol.wt. range of >300,000 satisfy the relations of 1 <(L/T) x 100<15 and 3<(H/T) x 100< 
30. 
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• NOTICES • 

JPO and NCIPI arc not responsible for any 
daaagts caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the origin* I 
precisely. 

2-»*** shows the word which can not be translated. 
3 In the drawings, any words are not translated. 



CLAIMS 



(ClaimCa)] 

[Claim 1] In the toner For electrostatic-charge image development which contains binding resin, 
the coloring agent and the release agent at least In the molecular weight distribution by the gel 
permeation chrtrnatocraphy (GPC) of the THF meltable component of this toner This THF 
meltable component has at least one peak to molecular weight 1.000 thru/or less than 2.000 
field. It has at least one peak to molecular weight 2.000 thru/or the field of 300.000. and has the 
weight average molecular weight (Mw) of 90.000 thru/or 2.000.000. The molecular weight integral 
value of a with a molecular weight of 800 or more field CD The toner for electrostatic-charge 
•mage development characterized by molecular weight 2.000 thru/or the molecular weight 
integral value (L) of the field of 5.000. and the molecular weight integral value (H) of a with a 
molecular weight of 300.000 or more field filling following relation: I <=(L/T) xlOO <-1S3 <=(H/T) 
x!00<=30. 

[Claim 2] In the molecular weight distribution by GPC of the THF meltable component of this 
toner this THF meltable component The molecular weight integral value (T) of a with a molecular 
weight of 800 or more field, and molecular weight 2.000 thru/ or the molecular weight integral 
value of the field of 5.000 CD. The toner for electrosU tic-charge imago development according 
to claim I with which the molecular weight integral value (H) of a with a molecular weight of 
300.000 or more field is characterized by filling following relation: 1 <=(L/T) xtOO <=73 <=<H/T) 
xl00<=30. 

[Claim 3] In the molecular weight distribution by GPC of the THF meltable component of this 
toner this THF meltable component The molecular weight integral value CO of a with a molecular 
weight of 800 or more field, end molecular weight 2,000 thru/or the molecular weight integral 
value of the field of 5.000 (L). The toner for electrostatic-charge image development according 
to claim I with which the molecular weight integral value (H) of a with a molecular weight of 
300.000 or more field is characterized by filling following relation:! <=<L/T) x100 <=75 <=(H/T) 
x100 <=25. 

(Claim 4] This THF meltable component is a toner for electrostatic-charge image development 
according to claim 1 to 3 with which die molecular weight integral value (T) of a with a molecular 
weight of 800 or more field and the molecular weight integral value (M) of a with a molecular 
weight of 100.000 or more field are characterized by filling following relation: 10 <=<M/T) xlOO 
<=50 in the molecular weight distribution by GPC of the THF meltable component of this toner. 
[Claim 5] This THF meltable component is a toner for electrostatic- charge image development 
according to claim I to 3 with which the molecular weight integral value CO of a with a molecular 
weight of 800 or more field and the molecular weight integral value (M) of a with a molecular 
weight of 100.000 or more field are characterized by filling following relation: 15 <=CM/T) xlOO 
<=40 in the molecular weight distribution by GPC of the THF meltable component of this toner. 
(Claim 6] It is the toner for electrostatic-charge image development according to claim 1 to 5 
characterized by the height (Ha) of a top peak [ in / in this THF meltable component / a with a 
molecular weight of less than 1 .000 to 2.000 field ] and the height (Hb) of the top peak in the 
field of molecular weight 2.000-300.000 filling following relation:0.70 <=Hb/Ha<= 1 .30 in the 
molecular weight distribution by GPC of the THF meltable component of this toner. 
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resin. 

[Claim 20] the polymerization nature monomer constituent with which this toner contains a 
polymerization nature monomer, a coloring agent and a release agent at least — the bottom of 
existence of a porymerization initiator — a solvent — the toner for electro static- charge image 
development according to claim 1 to 1 9 characterized by having the toner particle obtained by 
carrying out a polymerization in a body- 

[Claim 21] This toner is a toner for electrostatic-charge image development according to claim I 
to 1 9 characterized by having the toner particle obtained by carrying out the polymerization of 
the porymerization nature monomer constituent which contains a polymerization nature 
monomer, a coloring agent and a release agent at least in a drainage system medium under 
existence of a polymerization initiator. 

[Claim 22] This toner the polymerization nature monomer constituent which contains a 
polymerization nature monomer, a coloring agent a release agent and polar resin at least under 
existence of a polyrnerization initiator It is the toner for electro static -charge image development 
according to claim 1 to 1 9 which has the toner particle obtained by carrying out a polymerization 
in a drainage system medium, and is characterized by this toner particle having the core/ shell 
structure which covered the core section front face of a release agent with the shell section of 
outer shell resin. 

[Claim 23] This toner is a toner for electrostatic-charge image development according to claim I 
to 22 characterized by being used as a 1 component developer. 

(Claim 24] This toner is a toner for electrostatic-charge image development according to claim 1 
to 22 characterized by mixing with a carrier particle and being used as a two component 
developer. 

[Claim 25] The process charged in the front faco of the latent-image supporter for holding an 
electrostatic latent image; The electrostatic process: this latent image which forms an 
electrostatic latent image in the front face of this electrified latent-imago supporter is developed 
with a toner. The process which forms a toner image: In the image formation approach of having 
process: fixed to this record material in process: and this imprinted toner image imprinted to 
record material, without minding this developed toner image through a middle imprint object In 
molecular weight distribution this toner contains binding resin, the coloring agent and the release 
agent at least and according to the gel permeation chromatography (GPC) of the THF meltable 
component of this toner This THF meltable component has at least one peak to molecular 
weight 1.000 thru/or less than 2.000 field. It has at least one peak to molecular weight 2.000 
thru/or the field of 300.000. and has the weight average molecular weight (Mw) of 90.000 thru/or 
2.000.000 A with a molecular weight of 800 or more field molecular weight integral value CD, The 
image formation approach that molecular weight 2.000 thru/or the molecular weight integral 
value (L) of the field of 5.000. and the molecular weight integral value (H) of a with a molecular 
weight Of 300.000 or more field are characterized by filling following relation:! <=(L/T) x100 
<=I53 <=(H/T) xlOO <=30. 

[Claim 26] rt the molecular weight distribution by GPC of the THF meltable component of this 
toner this THF meltable component The molecular weight integral value CO of a with a molecular 
weight of 800 or more field, and molecular weight 2.000 thru/or the molecular weight integral 
value of the field of 5.000 (L). The image formation approach according to claim 25 that the 
molecular weight integral value (H) of a with a molecular weight of 300.000 or more field is 
characterized by filling following relation:! <=<L/T) xlOO <=73 «H/T) xlOO <=30. 
[Claim 27] In the molecular weight distribution by GPC of the THF meltable component of this 
toner this THF meltable component The molecular weight integral value CO of a with a molecular 
weight of 800 or more field, and molecular weight 2.000 thru/or the molecular weight integral 
value of the field of 5.000 (U. The image formation approach according to claim 25 that the 
molecular weight integral value (H) of a with a molecular weight of 300.000 or more field is 
characterized by fiffing following relation: I <=<L/D *100 <=75 <=<H/T) xlOO <=25. 
[Claim 28) This THF meltable component is the image formation approach according to dawn 25 
to 27 that the molecular weight integral value CO of a with a molecular weight of 600 or more 
field and the molecular weight integral value (M) of a with a molecular weight of 100.000 or more 



[Claim 7] It is the toner for dectrostauc-charge image development according to claim 1 to 5 
characterized by the height (Ha) of a top peak [ in / in this THF meltable component / a with a 
molecular weight of less than 1.000 to 2.000 field ] and the height (Hb) of the top peak r» the 
field of molecular weight 2.000-300.000 filling following relauon:0.75 <=Hb/Ha<=1.25 in the 
molecular weight distribution by GPC of the THF meltable component of this toner. 
[Claim 6] In the molecular weight dUtrfeution by GPC of the THF meltable component of this 
toner this THF meltable component The height (He) of the molecular weight minimal value which 
exists between the top peak in a with a molecular weight of less than 1.000 to 2.000 field and the 
top peak in the field of molecular weight 2.000-300.000. and the height (Ha) of the top peak in a 
with a molecular weight of less than 1.000 to 2.000 field The following relation: The toner for 
electrostatic-char go image development according to daim 1 to 7 characterized by fining 0.01 
<=Hc/Ha<=0.15. 

[Claim 9] In the molecular weight distribution by GPC of the THF meltable component of this 
toner this THF meltable component The height (He) of the molecular weight minimal value which 
exists between the top peak in a with a molecular weight of less than 1.000 to 2.000 field and the 
top peak in the field of molecular weight 2.000-300.000. and the height (Ha) of the top peak in a 
with a molecular weight of less than 1.000 to 2.000 field The following relation: The loner for 
electrostatic-charge image development according to claim 1 to 7 characterized by filling 0.01 
<=Hc/Ha<=0.10. 

[Claim 10] It is the toner for electrostatic-charge image development according to claim 1 to 9 
characterized by this THF meltable component havng the weight average molecular weight (Mw) 
of 100.000- 1. 500.000 in the molecular weight distrfeution by GPC of the THF meltable 
component of this toner. 

[Claim 1 1) It is the toner for electrostatic-charge image development according to claim 1 to 10 
characterized by this THF meltable component having the number average molecular weight (Mn) 
of 8.200-700.000 in the molecular weight distribution by GPC of the THF meltable component of 
this toner. 

[Claim 12] It is the toner for electrostatic-charge image development according to claim 1 to 1 1 
characterized by this THF meltable component having the weight average molecular 
weight/number average molecular weight of 4-15 (Mw/Mn) in the molecular weight distribution 
by GPC of the THF meltable component of this toner. 

[Claim 13] Weight average molecular weight/ number average molecular weight (Mw/Mn) are the 
toner for electro static -charge image development according to dawn I to 12 characterized by 
being 3.0 or less. [ rt / on the molecular weight distribution by GPC of the THF meltable 
component of this toner and / in this THF meltable component / the field of molecular weight 
600-3.000] 

[Claim 14] The resinous principle of this toner is a toner for electrostatic-charge image 
development according to daim 1 to 13 characterized by containing 2 - 30% of the weight of the 
tokiene meltable component on the basis of the weight of this resinous principle, 
[daim 15] The resinous principle of this toner is a toner for electrostatic-charge image 
development according to claim 1 to 1 3 characterized by containing 3 - 25% of the weight of the 
toajene meltable component on the basis of the weight of this resinous principle. 
[Claim 16] This release agent is a toner for dectrostatic-charge image development according 
to claim 1 to 1 5 characterized by having the wax which has the maximum endoergic peak by 
DSC measurement to a 40 degrees C - 1 20 degrees C field. 

[Claim 17] This release agent is a toner for electrostatic-charge image development according 
to darn 1 to 15 characterized by having the wax which has the maximum endoergic peak by 
DSC measurement to a 40 degrees C - 90 degrees C field 

[Claim 18] This toner is a toner for electrostatic-charge image development accorcfing to claim 1 
to 17 characterized by containing this release agent of 3 - 40 weight section to this binding resin 
100 weight section. 

[Claim 19] This toner is a toner for electrostatic-charge image development according to claim 1 
to 18 characterized by having the toner particle which has the core/shell structure which 
covered the core section front face of this release agent with the shell section of outer shdl 
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field are characterized by filling following relation: 10 <=(M/0 xlOO <=50 in the molecular weight 
distribution by GPC of the THF meltable component of this toner. 

[Claim 29] This THF meltable component is the image formation approach according to claim 25 
to 27 that the molecular weight integral value CO of a with a molecular weight of 800 or more 
field and the molecular weight integral value (M) of a with a molecular weight of 100,000 or more 
field are characterized by filling following relation: 15 <=<M/T) xtOO <=40 in the molecular weight 
distribution by GPC of the THF meltable component of this toner. 

[Claim 30] h is the image formation approach according to claim 25 to 29 characterized by the 
height (Ha) of a top peak ( in / in this THF meltable component / a with a molecular weight of 
less then 1.000 to 2.000 field ] and the height (Hb) of the top peak in the field of molecdar 
weight 2.000-300.000 filling following relation;0.70 <=Hb/Ha<=1.30 in the mdecular weight 
distribution by GPC of the THF meltable component of this toner. 

[Claim 31] It is the image formation approach according to claim 25 to 29 characterized by the 
height (Ha) of a top peak [ in / in this THF meltable component / a with a molecular weight of 
less than 1.000 to 2.000 field ] and the height (Hb) of the top peak in the field of molecular 
weight 2.0OO-30O.OOO filling following relation:0.75 <=Hb/Ha<=1.25 in the molecular weight 
distribution by GPC of the THF meltable component of this toner. 

[Claim 32] In the molecular weight distribution by GPC of the THF meltable component of this 
toner this THF meltable component The height (He) of the molecular weight minimal value which 
exists between the top peak in a with a molecular weight of less than 1,000 to 2.000 field and the 
top peak in the field of molecular weight 2,000-300.000. and the height (Ha) of the top peak in a 
with a molecular weight of less than 1,000 to 2.000 field The following relation: The image 
formation approach according to claim 25 to 31 characterized by fining 0.01 <=Hc/Ha<=0.15. 
[Claim 33] In the molecular weight distribution by GPC of the THF meltable component of this 
toner this THF meltable component The height (He) of the molecular weight minimal value which 
exists between the top peak in a with a molecular weight of less than 1.000 to 2.000 field and the 
top peak in the field of molecular weight 2.000-300.000. and the height (Ha) of the top peak in a 
with a molecular weight of less than 1 .000 to 2.000 field The following relation: The image 
formation approach according to claim 25 to 31 characterized by filling 0.O1 <=Hc/Ha<=0.10. 
[Claim 34] It is the imago formation approach according to claim 25 to 33 characterized by this 
THF meltable component having the weight average molecular weight (Mw) of 1 00,000- 1 .500.000 
in the molecular weight distribution by GPC of the THF meltable component of this toner. 
[Claim 35] It is the "image formation approach according to claim 25 to 34 characterized by this 
THF me Ha We component having tho number average molecular weight (Mn) of 8.200-700.000 in 
the molecular weight distribution by GPC of tho THF meltable component of this toner. 
[Claim 36] h is the image formation approach according to claim 25 to 35 characterized by this 
THF meltable component having the weight average molecular weight/number average molecular 
weight of 4-15 (Mw/Mn) in the molecular weight distribution by GPC of the THF meltable 
component of this toner. 

(Claim 37] Weight average molecular weight/number average molecular weight (Mw/Mn) are the 
image formation approach according to claim 25 to 36 characterized by being 3.0 or less. [ in / 
on the molecular weight distribution by GPC of the THF meltable component of this toner and / 
in this THF meltable component / the field of molecular weight 800-3.000 ] 
[Claim 38] The resinous principle of this toner is the image formation approach according to 
claim 25 to 37 characterized by containing 2 - 30% of the weight of tho toluene rtsolubte element 
on the basis of the weight of this resinous principle. 

[Claim 39] The resinous principle of this toner is the image formation approach according to 
darn 25 to 37 characterized by containing 3 - 25% of the weight of the toluene r«sduble element 
on the basis of the weight of this resinous principle. 

[Claim 40] This release agent is the image formation approach according to claim 25 to 39 
characterized by having the wax which has the maximum endoergic peak by DSC measurement 
to a 40 degrees C - 120 degrees C field. 

(Claim 41] This release agent is the image formation approach according to claim 25 to 39 
characterized by having the wax which has the maximum endoergic peak by DSC measurement 
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to ■ 40 degrees C - 90 decrees C field. 

(Claim 42] This loner is the imago formation approach according to claim 25 to 40 characterized 
by containing this release agent of 3 - 40 weight section to this binding resin 100 weight section. 

[Claim 43} This toner is the image formation approach according to claim 25 to 42 characterised 
by having the toner particle which has the core /shell structure which covered the core section 
front face of this release agent with the shefl section of outer shell resin. 
[Claim 44] the polymerization nature monomer constituent with which this toner contains a 
polymerization nature monomer, a coloring agent, and a release agent at least — the bottom of 
existence of a polymerization initiator — a solvent — the image formation approach according to 
claim 25 to 43 characterized by having the toner particle obtained by carrying out a 
polymerization in a body. 

(Claim 45] This toner is the image formation approach according to claim 25 to 43 characterized 
by having the toner particle obtained by carrying out the polymerization of the polymerization 
nature monomer constituent which contains a polymerization nature monomer, a coloring agent 
and a release agent at least in a drainage system medium under existence of a polymerization 
initiator. 

[Claim 46] it be the image formation approach according to claim 25 to 43 which have the toner 
particle obtain by this loner carry out the polymerization of the polymerization nature monomer 
constituent which contain a polymerization nature monomer . a coloring agent . a release agent . 
and polar res« at least in a drainage system medium under existence of a polymerization 
initiator . and be characterize by this toner particle have the core/the sheB structure which 
covered the core section front face of a release agent with the shell section of outer shell resin . 

(Claim 47] This toner is the image formation approach according to claim 25 to 46 characterized 
by being used as a I component developer. 

[Claim 46] This toner is the image formation approach according to claim 25 to 46 characterized 
by mixing with a carrier particle and being used as a two component developer. 
[Claim 49] The front face of this latent-image supporter is the imago formation approach 
according to claim 25 to 48 characterized by being charged by impressing electrification bias 
voltago to die front face of this latent-image supporter in the condition of being in contact with 
the contact electrification member. 

[Claim 50] H is the image formation approach according to claim 49 characterized by for this 
latent-image supporter being a photo conductor for electrophotography, and this photo 
conductor front face having the contact angle [ as opposed to / have the volume-resistivity 
value of 108-1 01 Sohmcm, and / water of 85 degrees or more in a photo conductor front face ). 
[Claim 51] This latent-image supporter is a photo conductor for electrophotography. This photo 
conductor front face h has the volume-resistivity value of 108-1015-ohmcm. And a photo 
conductor front face In tho dynamic resistance measurement approach that have the contact 
ongto over water of 85 degrees or more, and the volume-resistivity value of the electrical- 
potential- difference impression part of a contact electrification member and the part which 
touches a photo conductor contacted the electrification member to the base of the body of 
revolution of a conductor | either V-VD|/d or M/d — the time (here) of setting the electric field 
of the highor one to VI (V/cm) The potential on the photo conductor at the time of the applied 
voltago which impresses V to a contact electrification member, and VD rushing into the nip 
section of a photo conductor and a contact electrification member, and d are set in the distance 
of the electrical-potential-difference impression part of a contact electrification member, and a 
photo conductor, and the impression electric-field range of 20-V1 (V/cm). The image formation 
approach according to claim 49 characterized by being the range of 1 04- 1 0 1 0-ohmcm. 
[Claim 52] the impression electric-field dependency of the resistance of a contact electrification 
member — either |V-VD|/d or M/d — the image formation approach according to claim 51 
characterized by being tho range of R1/R2 <=IOOO when the electric field of the higher one are 
set to VI (V/cm), the maximum resistance is set to Rl and the minimum resistance is set to R2 
in the impression electric-field range of 20-VI (V/cm). 



[Claim 53} The image formation approach according to claim 49 to 52 characterized by this 
contact live-part agent having a magnetic particle. 

(Claim 54] The magnetic particle used for this contact live-part agent is the image formation 
approach according to claim 53 characterized by having the volume-resistivity value of 104-109- 
ohmcm. 

[Claim 55] The magnetic particle used for this contact live-part agent is the image formation 
approach according to claim 53 or 54 characterized by having the mean particle diameter of 5- 
200 micrometers. 

[Claim 56] The image formation approach according to claim 50 characterized by setting 
maximum magnetization sigmaB (Am 2 / Kg) of said magnetic particle within the 0u» density B of 
the field which has a magnet for a contact electrification member to hold a magnetic particle, 
and is generated with this magnet (T: testa), and this flux density B as each value with which 
following relational-expression B-sigma B>=4 is filled. 

[Claim 57) The surface layer of a magnetic particle used for this contact live-part agent is the 
image formation approach according to claim 53 to 56 characterized by containing conductive 
resin or a conductive particle, and resin. 

[Claim 58] It is the image formation approach according to claim 25 to 57 characterized by beaig 
the full color toner image with which this toner is a black toner which has the Magenta toner 
which has a Magenta coloring agent, the cyanogen toner which has a cyanogen coloring agent, 
the yellow toner which has a ye Dow coloring agent, and a black coloring agent, and this toner 
imago has this Magenta toner, this cyanogen toner, this yellow toner, and this black toner. 
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DETAILED DESCRIPTION 



[Detaled Description of the Invention] 
C0001) 

(Field of the hventicn] This invention relates to the toner for electrostatic-charge image 
development for developing an electrostatic-charge latent image, and the image formation 
approach using this toner. 
[0002] 

[Description of the Prior Art] Many approaches aro learned as the xerography is indicated by the 
U.S. Pat. No. 2.297.69 1 specification. After use the photo conductor which genera Dy consists of 
photoconductivity matter, forming an electric (stent image on a photo conductor with various 
means, developing negatives using a toner, using a latent image as a visible image subsequently 
end imprinting a toner image to the imprint material (record material) like paper if needed, a toner 
image is established on imprint material with heat and/or a pressure, and a duplication or printed 
matter is obtained. The approach of the conventional various kinds is proposed as an approach 
established in a toner image. For example, the method established while carrying out pinching 
conveyance of the imprint material like paper which has the image of a non-established toner on 
a front face with the heating roller maintained by predetermined temperature and the 
pressurization roller which has an elastic layer and carries out a pressure welding to this heating 
roller is used widely. However, by this method, it is easy to produce the phenomenon which some 
toner images adhere to a fixing roller front face, and transfers since a heat roller front face and a 
toner image contact under pressurization in the state of melting and this adhering toner re- 
transfers to the following imprint material, and the so-called offset phenomenon. 
[0003] Furthermore, by JP.1-214872A JP.2-204752A JP.2-204723A JP.3-77962A JP.3- 
284867 A and JP.4-81863A the toner excellent in ftxable and offset-proof nature containing 
binding resin and a wax is indicated as an approach of preventing an offset phenomenon. For 
example, in JP.5-6029A in the molecular weight distribution by GPC, a with a molecular weight 
of 5,000 or less field is less than t 5*. a with a molecular weight of S million or more field is 5% or 
more, it has the Maine peak to the field of molecular weight 5.000- 1 00,000. and the toner whose 
weight average molecular weight is 5 minion or more is proposed. In this case, it becomes low- 
temperature finable ones, blocking resistance, and the thing in which filming to a photo 
conductor, prevention of welding and a development property were further excellent. 
[0004] After carrying out melting kneading of the coloring agent which consists of a color or a 
pigment into the grinding method, i.e.. thermoplastics, in a toner process classification and 
distributing homogeneity, the above-mentioned offset prevention approach is pulverized with 
pulverizing equipment, end is based on the approach of classifying a pulverizing object with a 
classifier and having a desired toner particle size. However, a suspension- polymerization method. 
i-8, a polymerization nature monomer, a coloring agent, and a polymerization initiator. After 
accepting the need furthermore, making homogeneity dissolve or distribute a cross linking agent, 
a charge control agent, and other additives and preparing a monomer constituent. It is possible 
to raiso offset-proof nature more effectively also by the approach of distributes this monomer 
constituent in the continuous phase containing a distributed stabilizer, for example, the aqueous 
phase, using a suitable agitator, making a polymerization reaction performing and obtaining a 
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toner by these proposals consists of narrow single resin of molecular weight distribution, when 
sufficient offset prevention engine performance is given, it is difficult to make the fixing 
temperature sufficiently low. When it thought low-temperature fix able one as important on the 
contrary, the problem that the offset prevention engine performance became inadequate existed. 

[0013] For example, the toner which becomes JP.56-158340.A from a low-molecular— weight 
polymer and the amount polymer of macromolecules is proposed, fri fact since it is difficult for 
this binding resin to make a bridge formation component contain, in order to raise offset-proof 
nature to high performance, it needs to enlarge molecular weight of the amount polymer of 
macromolecules. or needs to increase the ratio of the amount polymer of macromolecules. This 
direction is a direction in which the grindabifity of a resin constituent is reduced remarkably, and 
what is satisfied practically is hard to be obtained. 

[0014] Furthermore, the toner which uses a low-molecular-weight polymer and the amount 
polymer of insoluble and infusible nature macromolecules as main resinous principles at JP.58- 
86558.A is proposed about the toner which blended the low-molecular-weight polymer and the 
polymer which constructed the bridge. If tho approach is followed, it will be thought that 
amelioration of ftxable [ of a toner ] and the grindability of a resin constituent is performed 
However, it is difficult for the weight average molecular weight/number average molecular weight 
of a low-molecular-weight polymer (Mw/Mn) being as small as 3.5 or less and tho amount 
polymer of insoluble and infusible native macromolecules to be highly efficient, and to satisfy 
both the OFUSETO-proof nsture of s toner, and tho grindability of s resin constituent according 
to 40 - 90wt% and a large thing If it is not the fixing machine which has the feeder of the liquid 
for offset prevention in practice, it is very difficult to generate the toner with which it is satisfied 
of fixabte and offset-proof nature enough. Furthermore, if the amount polymers of insoluble and 
infusible nature macromolecules increase in number, since melt viscosity will become very high 
by heat kneading at the time of toner production, it is necessary to carry out heat kneading at 
an elevated temperature far. consequently has tho problem of the fall of the toner property by 
the pyrofysis of an additive from usual. 

[0015] It sets to the molecular weight distribution by GPC at JP.56-16144A and is molecular 
weight 103 to 8x104. And molecular weight 105 to 2x106 The toner containing the binding 
resinous principle which has at least one maximal value in each field is proposed. In this case, 
filming to the grindability of a binding resinous principle, the offset-proof nature of a toner, 
fix able, and a photo conductor, and welding prevention and a development property are excellent. 
Furthermore, the offset-proof nature and the ftxable improvement in a toner are demanded, or 
[ maintaining other various engine performance by raising especially ftxable further ] — or by this 
rosin, it is difficult to deal with todays severe demand, making it improve. 

[0016] Thus, it is very difficult to realize the engine performance Oow-temperature fixable one 
and offset tightness) in connection with Fixing of a toner with high performance. 
[0017] However, demands, such as a miniaturization. Bghtweight-izing. and high-reliability, 
become strong to the latest copying machine and the latest printer, and the demand to tho toner 
engine performance is also becoming them with a severe thing For example, the toner which was 
excellent in the endurance which cannot pollute the front face of the toner support like filming to 
a photo conductor, a carrier, or a sleeve much more easily is caBed for. without spoiling low- 
temperature fixable one. 

[0018] In JP.59-2I845A a 59-218460 official report, a 59-219755 official report, a 60-28665 
official report, a 60-31 1 47 official report, a 60-45259 official report, a 60-45260 official report, 
and JP.3-1 9797 1 A THF of a toner and the insoluble matter to the solvent like toluene were 
specified, and tho fixable outstanding toner is proposed. However, in the present condition, the 
further improvement is called for from a viewpoint of coexistence of low-temperature ftxable one 
and endurance. 

[0019] JP.60-31 147.A and JP.3-1 97971^ have also prescribed the molecular weight of 
extractives further. However, in the present condition, the further improvement is called for from 
a viewpoint of endurance. 

[0020] r> JP.3-251853A molecular weight distribution have two or more peaks, and the toner 



desired toner particle size. For example, set to J P. 5-834 09 A and homogeneity was made to 
dissolve or distribute the low softening temperature matter in the above-mentioned monomer 
constituent, and the polarity was set up in the aqueous phase of the low softenaig temperature 
matter concerned smaller than main monomers, it is making still a small amount of polar big resin 
or polar big monomer add. and the toner which has the so-caBed core/shell structure which 
carried out the coat of the low softening temperature matter by outline resin is proposed. In this 
case, the toner excellent in endurance and a development property which can pollute neither 
fianing to a photo conductor nor the front face of the toner support (development sleeve) of a 
carrier easily b obtained without spoiling lew-temperature fixable one. 

[0005] Since color mixture is carried out and when performing image formation etc especially 
using a fuD color toner brings about the so-caflcd coloring of a secondary color by carrying out 
heating melting after laying a monochrome toner on top of a multilayer, when the too much hot 
heat history is given produces an offset phenomenon. 

[0006] Conventionally, by the purpose to which a toner is not made to adhere, a roBer front face 
is formed in a fixing roller front face with the ingredient (for example, silicone rubber and 
fiuororesin) which was excellent in the mold-release characteristic to the toner, for example, and 
further, in order ( for offset prevention on the front face ] to prevent fatigue of a roller front 
face, covering a roier front face with tho thin film of the good Squid of tho mold-release 
characteristic l*o silicone oil is performed. However, this approach has the trouble said that an 
anchorage device becomes complicated in that offset of a toner is prevented since equipment is 
required in order to supply the liquid for offset prevention although it is very effective. So. the 
present condition of the direction which prevents offset by supply of the liquid for offset 
prevention is that development of a high toner of the large offset-proof nature of a fixing 
temperature field is desired desirable rather. 

[0007] Then, since a mold-release characteristic is increased as a toner, the approach low 
molecular weight which is enough fused at the time of heating adds polyethylene or the wax like 
polypropylene is also performed. Whilo use of a wax is owner ** at offset prevention, coherent 
[ of a toner ] becomes unstable C increase and an electrification property ]. and it tends to causo 
the fall of endurance. Then, the device which adds amelioration to binder resin as other 
approaches is tried [ that it is various and ]. 

[0008] For example, how to raise the glass transition temperature (Tg) and molecular weight of 
bimftrig resin in a toner, and raise the melting viscoelasticity of a toner for offset prevention, is 
also learned However, when the offset phenomenon has been improved by such approach, 
fixable becomes inadequate and the problem that fixable [ in the bottom ] (namely, low- 
temperaturo fixable) is [ whenever / low-temperature / which is demanded in a high-speed 
copying machine or energy saving ] inferior arises. 

[0009] In order to improve fixable [ of a toner ] also from this, it is necessary to reduce the 
viscosity of the toner at the time of melting, and to enbrge adhesion area with a fixing base 
material. For this reason, it is required that Tg and molecular weight of the binding resin to be 
used should be made low. 

[0010] K is that development of the toner which is satisfied with coincidence of these functions 
is very difficult tightness since tow-temperature fixable one and offset tightness have the 
opposite whole surface. 

[001 1] In order to solve these problems, a cross linking agent and a molecular-weight regulator 
are added to JP.5I-23354.B. and the toner which consists of a vinyl system copolymer over 
which the bridge was constructed moderately is proposed. The toner which mado molecular 
weight distribution large so that the ratio of the weight average molecular weight and number 
average molecular weight which made the configuration unit alpha and beta-partial saturation 
ethylene system monomer might be set to 3.5-40 is proposed by JP.55-6805.B. Furthermore, in 
the vinyl system polymer, the toner which used the Wend system resin which specified Tg 
molecular weight, and a gel content is proposed 

[0012] Although the temperature requirement between fixing minimum temperature (lowest 
temperature that can be established), and offset temperature (temperature which offset begins 
to generate) which can be established spreads compared with tho toner with which surely the 
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obtained by the suspension-polymerization method the location of the peak of tho minimum 
molecular weight is [ the location of the peak of the maximum molecular weight ] 200.000 or 
more or less in 50.000 is proposed. However, in the present condition, the further improvement is 
called for from a viewpoint of low-temperature fixable one. 

[0021] bi JP.3-39971 A in GPC, it has a peak Mp t to the field of molecular weight 500-2.000. 
and has a peak Mp2 to the field of molecular weight 10.000-100,000 further, and weight average 
molecular weight (Mw) is 10.000-80.000, number average molecular weight (Mn) is 1.500-8,000. 
and the color toner whose ratio of Mw/Mn is three or more is proposed. In this case, it excels in 
offset-proof nature, and development of the toner which cannot pollute the front face of toner 
support, such as filming to a photo conductor, a carrier, and a sleeve, much more easily is 
needed, although the color toner with which a color picture with it is obtained is obtained, 
without spoiling low-temperature fixable one. [ high saturation and ) [ clear ] 
[0022] As for the toner particle which remained on the photo conductor, without on the other 
hand imprinting on imprint material after an imprint process in the conventional 
electrophotography process, it is common to be removed from on a photo conductor by the 
cleaning process which used the cleaning means. As the cleaning means, blade cleaning, fur 
brush cleaning, or roller cleaning is used. 

[0023] Seen from the equipment side, since this cleaning equipment was provided, the whole 
image formation equipment became large inevitably, and it had become a neck when aiming at 
miniaturization of equipment. 

[0024] Furthermore, the cleaning loess system and toner reuse system out of which a waste 
toner does not come in the semantics called effective use of a toner were desired rather than 
the viewpoint of ecology. 

[0025] The technique called development coincidence cleaning or cleaner loess is indicated by 
JP.5-69427,B. and he is trying for the effect of the toner of a transfer residue complementary 
not to appear in the same image by considering as one image per one photo conductor revolution 
by this approach conventionally. Although tho toner of a transfer residue complementary was 
scattered and it scattered on the photo conductor by the member, and the configuration which 
is hard to actualize on an image was indicated by un-pattemizing at JP.64-20587A JP.2- 
259784 A JP.4-50886A and JP.5- 1 65378.A even when multiple-times use of the photo 
conductor same front face was carried out per image, tho trouble was in degradation of image 
quality. Although it is made the configuration out of which POJIMEMORI under the effect of the 
toner of a transfer residue complementary and NE GAME MORI do not come on an image by 
specifying the relation of the amount of toner electrifications of the circumference of a photo 
conductor in JP.5-2287A it is not indicated by what kind of configuration tho amount of toner 
electrifications is controlled concretely. 

[0026] Furthermore, in JP.59- I33573.A which is indicating the technique relevant to cleaner 
loess. JP.62-203182A JP.63-133I79A JP.2-302772A JP .4-15536 1 A. JP.5-2289A JP.5- 
53482A and JP. 5- 6 138 3 A approaches, such as using the toner which irradiates the light of high 
intensity or penetrates the 6ght of exposure wavelength, are proposed by the thing about image 
exposure. However, a Wot arises in dot formation of the latent image itself, it is not enough as 
isolated dot repeatability >jst to only strengthen exposure reinforcement and it becomes the 
image without gradation nature in which resolution is inferior in respect of image quality 
especially by the graphic image. Although the effect of light transmission is large about the fixed 
toner which graduates indeed and does not have a grain boundary about the means using a toner 
which penetrates the Bght of exposure wavelength, as a mechanism which interrupts exposure, 
dispersion in a toner particle front face is a main thing and effectiveness is thinner than coloring 
of tho toner itself. Furthermore, the range of selection of the coloring agent of a toner is caught 
and when cWorizauon is aimed at in addition, an exposure means by which at least three kinds of 
wavelength cSffers is required, and it moves against the simplification of the equipment which is 
one of the descriptions of development coincidence cleaning 

[0027] Generally in the contact electrification approach charged by contacting a photo 
conductor, and the contact imprint approach which imprints in contact with a photo conductor 
through imprint material, ozone generating is a configuration few and desirable from a viewpoint 
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of ecology- An imprint member serves also as the conveyance member of imprint material, and 
has the description that the miniaturization of equipment becomes easy. However, an 
electrification member and an imprint member tended to produce the omission during the imprint 
by which image dirt according that the cleaning in the development section is inadequate to dirt 
or poor photo conductor electrification which become empty, soiling on the back of paper of 
imprint material, or the center section of the Rhine section is not imprinted, and had the trouble 
that this accelerated image degradation further. 

[0028] furthermore, in tho development coincidence cleaning which does not have cleaning 
equipment in essence, the configuration which grinds a latent-image supporter front face by the 
toner and toner support is indispensable, for this reason, toner degradation by prolonged use. 
toner support surface degradation, image support surface degradation, or wear was caused, 
degradation of a durable property remained as a trouble, and solution sufficient with the 
conventional technique was not made, but an improvement technique of a durable property was 
desired. 

[0029] The improvement of the toner contamination to a tatent-image supporter front face, i.e.. a 
photo conductor front face, was needed especially. Conventionally, to these problems, giving a 
mold-release characteristic and lubricity to a toner or a photo conductor has been proposed For 
example, the method of making a toner contain a silicone compound is indicated by JP.57- 
138683. JP.54-58245A JP.59-I97048A JP.2-3073A JP.3-63660A and the U.S. Pat No. 
4.517.272 specification, and the method of making the lubrication matter represented by the 
photo conductor surface at a fluorine-containing compound contain is indicated by JP.56- 
99345A 

[0030] However, there is no example which applied these approaches to tho so -called cleaning 
loess which does not havo cleaning equipment in essence, and tho system catted development 
coincidence cleaning. 

[0031] In recent years, various organic photo conductive material is developed as 
photoconductivity nutter of an electrophotography photo conductor, the thing of the functional 
discrete type which carriod out tho laminating of a charge generating layer and the chargo 
transportation layer especially is put in practical use. and it is carried in the image formation 
equipment fike a copying machine, a printer, or facsimile. Although the means using corona 
discharge was used as an electrification means in such a xerography, since a lot of ozone was 
generated, there was the need of providing a fitter, and there was a trouble of enlargement of 
equipment or a running cost rise. 

[0032] As a technique for solving such a trouble, by making a roDer or the electrification member 
of a blade contact a photo conductor front face, narrow space is formed near [ the ] the contact 
part, and tho ****** approach is developed even for ** as much as possible in ozone generating 
by forming the discharge which can be interpreted with tho so-called Paschen's law. Tho roller 
electrification method which used the electrification roller as an electrification member also 
especially in this is preferably used from the point of the stability of electrification. 
[0033] Since electrification is performed by the discharge to the charged body-ed from an 
electrification member, specifically, electrification is started by impressing the electrical potential 
difference beyond a certain threshold. For example, when an electrification roller is made to 
contact to the OPC photo conductor whose thickness of a sensitization layer is 25 micrometers, 
if the electrical potential difference of about 640v or more is impressed, the surface potential of 
a photo conductor wiH begin to rise, after it. it inclines to applied voltage and photo conductor 
surface potential increases to linearity by 1. This threshold voltage is henceforth defined as the 
electrification starting potential Vth. That is. in order to obtain the photo conductor surface 
potential Vd. the above DC electrical potential difference which is called Vd+Vth and which is 
needed is needed for an electrification roller. However, since the resistance of a contact 
electrification member was changed by an environmental variation etc.. it was difficult to make 
potential of a photo conductor into a desired value. 

[0034] For this reason, in order to attain equalization of the further electrification. AC 
electrification method which impresses the electrical potential difference which superimposed 
AC component which has an electrical potential difference between peaks more than 2xVth in 
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of low resistance, and the conflicting property of the pinhole leak on the charged body-ed which 
was not able to prevent in "the contact electrification member of low resistance as it is possible 
was desired. 

[0042] furthermore, the thing for which it is in the inclination which produces the image defect 
by poor electrification by the dirt (SUPENTO) of an electrification member, and a problem 
produces in endurance in the image-formation approach using contact electrification, and the 
effect of poor electrification by the dirt of an electrification member prevents also in 
electrification by the charge impregnation to a charged member — many — it was pressing need 
in order to enable the print of several sheets. 

[0043] There aro JP.4-234063.A and JP.6-230652.A as an example applied to cleaning loess and 
the system called development coincidence cleaning, using contact electrification. The image 
formation approach of also performing cleaning of the transfer residue complementary toner on a 
photo conductor to coincidence in a tooth-back exposure coincidence development method is 
indicated by these official reports. 

[0044] however, these proposals are applied to the image formation process which made 
electrification potential and development impression bias low electric field, and are 
conventionally applied to electrophotography equipment widely — more — high — in the imago 
formation in electric field electrification / development impression bias, the stripe by leak and 
the image defect tike Poti win be produced. 

[0045] Furthermore, although the approach of preventing by making the toner which adhered the 
bad influence by adhesion in tho electrification member of a transfer residue complementary 
toner to the electrification member at the time of non-image formation shift to a photo 
conductor is proposed, the effect on the development by improvement in the recovery nature in 
the development process of the toner which shifted to the photo conductor, and toner recovery 
at a development process is not described. 

[0048] Furthermore, it has not resulted in essential solution of as opposed to [ although 
POJIMEMORI is produced on an image, without collecting in a development part and going out. if 
concentration is higher than a perimeter. POJIGOSUTO occurs, since a toner is developed on 
the photo conductor front face with which a transfer residual toner exists if the cleaning 
effectiveness of a transfer residual toner is inadequate at the time of development, and there 
are sun too more toners of a transfer residue complementary ] these troubles. 
[0047] That especially the protection from light by tho transfer residual toner poses a problem is 
the case that tho die length for a photo conductor round is shorter than the travelling direction 
die length of imprint material, when a photo conductor front face is repeatedly used to the 
imprint material of one sheet that is.. In order that a transfer residual toner may carry out 
electrification exposure development in the condition of existing on a photo conductor, the 
potential in the photo conductor surface section in which a transfer residual toner exists has not 
fa Ken enough, development contrast becomes inadequate, and it appears on an image as 
NECAGOSUTO with concentration lower than a perimeter about reversal development. In 
general, with a toner electrification polarity, it is charged in reversed polarity, and the toner of a 
transfer residue complementary which is not controtted by degradation of the charge 
impregnation nature of the photo conductor by repeat use by the electrification polarity of 
normal in an electrification member leaks from an electrification member during image formation, 
interrupts exposure, and disturbs a latent imago, and the photo conductor which passed 
electrostatic image transfer cannot obtain desired potential, but generates NE GAME MORI on an 
imago. The essential solution to these troubles is called for. 
[0048] 

[Problem(s) to bo Solved by the invention] The purpose of this invention is to offer the toner for 
electrostatic-charge imago development which could not pollute the front face of toner support, 
such as filming to a photo conductor, a carrier, and a sleeve, easily, and was excellent in offset- 
proof nature and endurance, without spoiling low-temperature fix able one. 
[0049] The purpose of this invention is not based on environmental differences, such as a 
temperature gradient and a humidity difference, but is to offer the toner for electrostatic -char go 
image development excellent in electrification stability. 



DC electrical potential difference equivalent to desired Vd on JP.83- 149669.A to a contact 
electrification member is indicated Tho potential by AC accustoms this, for the purpose of 
effectiveness, it converges on Vd which is the center of the peak of AC electrical potential 
difference, and tho potential of the charged body-ed cannot be easily influenced by the 
disturbance bko an environmental variation. 

[0035} However, also in such contact electrification equipment, since the discharge phenomenon 
from an electrification member to a photo conductor is used for the essential electrification 
device, as for the electrical potential difference which was described previously and which is 
needed for electrification bke. the value more than photo conductor surface potential is needed. 
When AC electrification was performed for electrification equafization. the vibration and the 
noise of an electrification member and a photo conductor by the electric field of AC electrical 
potential difference occurred, or degradation of the photo conductor front face by discharge 
became remarkable, and it had become a new trouble. 

[0036] The image formation approach charged in the photo conductor which has a conductive 
protective coat using a conductive particle is indicated by JP.8 1-57958 A Without a charge 
pouring in this photo conductor into a sensitization layer by being charged using the conductive 
particle which has the resistance below 1010-ohmcm using the photo conductor which has the 
semi-conductive protective coat which has resistance of 107-10 1 3-ohmcm as a photo 
conductor, a photo conductor can be charged in homogeneity without nonuniformity by 
discharge, and it is indicated by this that good image reappearance can be performed. According 
to this approach vibration and tho noise which was a problem in AC electrification could be 
prevented, but since it was charged by discharge, degradation of the photo conductor front face 
by discharge had stil arisen, and the high voltage power supply was also still more nearly 
required. For this reason, electrification by direct impregnation of the charge to a photo 
conductor was desired. 

[0037] The approach of impressing an electrical potential difference to the contact electrification 
member l*e an electrification roller, an electrification brush and an electrification MAC brush, 
pouring a charge into the trap level in a photo conductor front face, and performing contact 
impregnation electrification is Japan. It is indicated by the "contact electrification property using 
a conductive roller" of colected works P287 for Hardcopy 92 years. This approach was an 
approach of performing impregnation electrification to the photo conductor of dark place 
insulation by the electrification member of low resistance which Wn pressed the electrical 
potential difference, and was fully low. and it had become conditions that the quality of the 
materials (electric conduction filler etc.) which give conductivity further to an electrification 
member are fuOy exposed to a front face. ( of tho resistance of an electrification member ] 
[0038] For this reason, it is supposed that aluminum foil and tho electrification member of ion 
conductivity in which resistance fell enough under the high-humidity environment are desirable 
as an electrification member also in the aforementioned reference. According to examination of 
these people, the resistance of the electrification member in which sufficient charge 
impregnation is possible is 1x103 to a photo conductor. It is below omegacm and it turns out 
more than by this that a difference begins to arise between applied voltage and electrification 
potential, and a problem arises in the convergency of electrification potential. 
[0039] However, if tho low electrification member of such resistance is actually used, excessive 
leakage current will flow in from a contact electrification member to a crack, a pinhole, etc. 
which were produced on the photo conductor front face, and surrounding poor electrification, 
expansion of a pinhole, and energization destruction of an electrification member will arise. 
[0040] In order to prevent this, it is the resistance of on electrification member 1x104 Although 
it is necessary to carry out more than omegacm extent, in the electrification member of this 
resistance, the conflict described previously that the chargo impregnation naturo to a photo 
conductor falls like, and electrification is not performed will arise. 

[0041] then, to carry out that it is compatible to coincidence in the good electrification nature 
which boils and depends on tho charge impregnation which did not produce unless it cancels the 
above troubles about the image-formation approach using the electrification equipment or this 
electrification equipment of a contact method, namely, used the contact electrification member 
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[0050] The purpose of this invention is to offer the toner for electrostatic-charge image 
development with which a clear color OHP image is obtained. 

[0051] The purpose of this invention is to offer the toner for electrostatic-charge image 
development with which a color picture with unnecessary fixing oli is obtained 
[0052] The purpose of this invention is also in several multi-sheet durability to offer the image 
formation approach of having the electrification member which can maintain a good 
electrification property. 

[0053] The purpose of this invention is in the image formation approach of having the member 
which carries out impregnation electrification of an electrophotography photo conductor and this 
photo conductor, and having the electrification process charged by impressing an electrical 
potential difference to this photo conductor from this member for impregnation electrification to 
offer the image formation approach that an electrification property with a good passage is 
maintainable at a long period of time. 

[0054] Tho purpose of this invention is to offer tho image formation approach of having the 
electrification process which made it possible to reconcile in coincidence the good electrification 
nature by charge impregnation, and the conflicting property of leak by the pinhole on the photo 
conductor which was not able to be prevented in the contact electrification member of low 
resistance. 

[0055] The purpose of this invention is to offor the image formation approach in which high- 
speed image formation with a quick process speed is possible. 
[0056] 

[Means for Solving the Problem] The above-mentioned purpose is constituted by the 
configuration of the following this inventions. 

[0057] In the toner for electrosta tic-charge image development with which this invention 
contains binding resin, the coloring agent, and tho release agent at least In the molecular weight 
distribution by the gel permeation chromatography (GPC) of the THF meltable component of a 
toner This THF meltable component has at least one peak to molecular weight 1.000 thru/or less 
than 2.000 field. It has at least one peak to molecular weight 2.000 thru/or the field of 3000 and 
000. and has the weight average molecular weight (Mw) of 90. 000. or 2.000.000. The molecular 
weight integral value of a with a molecular weight of 800 or more field fT). Molecular weight 2.000 
thru/or the molecular weight integral value of the field of 5.000 (L). The molecular weight integral 
value (H) of a with a molecular weight of 3000 or 000 or more field is related with the toner for 
electrostatic-charge image development characterized by fining following relation:! <=(L/T) xlOO 
<=153 <=(H/T) xlOO <=30. 

[0058] Fianhermore. the process which forms an electrostatic latent imago in the front face of 
this latent-imago supporter that is charged in tho front face of a latent-image supporter for this 
invention to hold en electrostatic latent image, and of which process; electrification was done; 
This electrostatic latent imago is developed with a toner. The process which forms a toner 
image; In the image formation approach of having process: fixed to this record material in 
process; and this Wnprintcd toner image imprinted to record material, without minding this 
developed toner image through a middle imprint object In molecular weight distribution this toner 
contains binding resin, the coloring agent, and the release agent at least, and according to the 
gel permeation chromatography (GPC) of tho THF meltable component of a toner This THF 
meltable component has at least one peak to molecular weight 1,000 thru/or less than 2,000 
field. It has at least one peak to molecular weight 2,000 thru/or the field of 300.000. and has the 
weight average molecular weight (Mw) of 90.000 thru/or 2.000.000 The molecular weight integral 
vakae of a with a molecular weight of 800 or more field (T). Molecular weight 2.000 thru/or the 
molecular weight integral vafcjo (L) of the field of 5.000. and the molecular weight integral value 
(H) of a with a molecular weight of 300.000 or more field are related with the amoge formation 
approach characterized by filing following relation: 1 <=<L/T) it 00 <=153 <=(H/T) xlOO <=30. 
[0059] 

[Embodiment of the Invention) What is necessary is just to use what generally distributed the 
pigment in this resin using resin which viscosity decreases rapidly at temperature higher than a 
room temperature, i.e., fixing temperature, and flows on imprint material, such as paper, and 
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permeates the interior of imprint material in pert, and viscosity recovers quickly and fixes to 
imprint material in room temperature extent in order to give fixable to a toner as a toner main 
component. Such resin is caDed binding resin. What is necessary is for viscosity to begin to 
decrease rapidly at the temperature from a room temperature to fixing temperature, and just to 
use the low softening temperature matter with which a fluidity may exist easily between a binder 
and a fixing roller weB further rather than the above-mentioned binding resin as a subcomponent 
of a toner at fixing temperature, in order to give offset-proof nature to a toner. Such low 
softening temperature matter is caBod a release agent 

[0060] this invention person etc found out that it was optimal to have ( about the toner 
containing b'mdntg resin and a release agent ] the Maine peak to the field of molecular weight 
2. 000-300.000 in the molecular weight dutribution by GPC as binding resin as a result of 
examination wholeheartedly. When binding resin has the Maine peak to a with a molecuUr weight 
of less than 2.000 field, the front face of toner support, such as a corner and a sleeve, is 
potkitsd. or filming to a photo conductor happens. In having the Maine peak to the field to which 
binding re sin exceeds molecular weight 300.000. low-temperature fix able one gets worse. 
(0061] In addition, this invention person etc. found out wholeheartedly that it was optimal to 
have the Maine peak to a with a molecular weight of less than 1.000 to 2.000 field « the 
molecular weight dtstnoution by GPC as a wax as a release agent as a result of examination. 
When a wax has the Maine peak to a with a molecular weight of less than 1,000 field, since a wax 
oozes out to the toner exterior in a room temperature, it becomes a toner inferior to endurance 
and neglect stability. When a wax has the Maine peak to a with a molecular weight of 2.000 or 
more field, sufficient fluidity does not arise in fixing temperature, but it becomes difficult for the 
melting wax of amount sufficient between a binder and a fixing roller to exist. 
(0062] Although these binders and a wax have the peak top in a mutually different location in 
GPC measurement When the component which constitutes the part used as the trough between 
these peak tops exists in a toner continuously and so much on GPC measurement Functional 
separation of fixeble and a mold-release characteristic becomes difficult namely, the fixing 
reproductive function by binding resin and the mold release reproductive function by the wax 
reduce effectiveness mutually, and serve as a toner in which fixable and offset-proof nature are 
inferior. It will be in the contact electrification member which furthermore contacts a photo 
conductor and a photo conductor, a contact imprint member, and the condition that it is further 
easy to produce the contamination to toner support 

[0063] When the component which, on the other hand, constitutes the part used as the trough 
between these top peaks does not exist on GPC measurement the fixing reproductive function 
by binding resin and the mold release reproductive function by the wax are not offset However, 
since a wax and binding resin concordance-come to be hard and a wax component and a binding 
resinous principle dissociate in this case, it becomes a toner inferior to endurance and neglect 
stability. 

[0064] this invention person etc. found out wholeheartedly that 1-15. and the toner that are 1-7 
preferably were toners of the molecular weight integral value (O of the field of the molecular 
weight 2.000-5.000 to the molecular weight integral value (T) of a with a molecular weight of 800 
or more field which cannot potkito the front face of toner support such as filming to a photo 
conductor, a carrier, and a sleeve, easily whilo xlOO maintain low-temperature fixable one good 
comparatively (L/T) as a result of examination. 

[0065] The component of the field of molecular weight 2.000-300.000 That is. a binding resinous 
principle. When the component of a with a molecular weight of less than 1 .000 to 2.000 field is 
considered to be a release agent component and it has a peak to a molecular weight field, 
respectively, and each molecular weight distribution of each peak present sharp distribution Low 
energy can also serve as an indispensable component to fix a toner to paper at tho time of a 
fixing temperature down when especially the abundance in the field of the molecular weight 
2.000-5.000 of a binding resinous principle performs the time of a high-speed copy or 
continuation **+*. Since each active principle may be mutually negated as it mentioned above 
when were connected with the distribution and the continuation target of a release agent 
component with which a binding resinous principle adjoins, and the component which constitutes 
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toner to a heating fixing roller for many mold release components which are low softening 
temperature matter to exist as relation of this height ratio (Hb/Ha). In this case, it becomes 
possible to present the high mold-release characteristic of the toner to a heating fixing roller, 
maintaining the low-temperature fixable one excellent in a release agent component not snowing 
inhibition nature to the molecular weight of a binding resinous principle reflecting the condition 
that the molecular weight distribution of the above-mentioned binding resinous principle are 
incised in Sharp in the low-molecular-weight side. 

[0075] Hb/Ha serves as a toner which a wax becomes easy to flow into tho toner exterior under 
ordinary temperature conditions, and is inferior to endurance and neglect stability less than by 
0.70. Moreover, if Hb/Ha exceeds 1.30. tho content of a wax is not enough, and when tho non- 
established image which consists of multilayers at the time of full color image formation 
especially is pressurized in the heating fixing roller section, it will become easy to become a 
toner inferior to offset-proof nature, and to produce offset 

[0076] Furthermore, it sets to theso molecular weight distribution. Between the peak top in the 
field of molecular weight 2.000-300.000. and the peak top in a with a molecular weight of less 
than 1.000 to 2.000 field the ratio (Hc/Ha) of the height (He) the existing molecular weight 
minimal value's, and of the peak top height (Ha) in a with a molecular weight of less than 1 .000 to 
2.000 field — desirable -- 0.01-1.15 — more preferably 0.01 to 0.10 and the still more desirable 
thing been 0.02-0.07 still more preferably than 0.01-0.07 are good. 

[0077] Less than by 0.01. a wax and a binder concordance-come to be hard, a wax component 
and a binder component dissociate immediately and Hc/Ha serves as a toner inferior to 
endurance and neglect stability. If Hc/Ha exceeds 0.15. functional separation of a binder and a 
wax will reduce effectiveness mutually between difficulty, i.e.. a binder function, and a wax 
function, and will serve as a toner in which fixable and offset-proof nature are inferior. 
[0078] Furthermore, in this invention, 90.000-2.000.000. and that it is 1 00.00O- 1 .500.000 
preferably have good weight average molecular weight (Mw) in the molecular weight distribution 
by GPC of the THF extractives of a toner. 

[0079] When the weight average molecular weight (Mw) of a toner is less than 90.000. in addition 
to the blocking-proof property of a toner falling, filming on the front face of a photo conductor 
may be produced. When the weight average molecular weight of a toner exceeds 2.000,000-, that 
it is easy to produce the offset by the side of an elevated temperature, it becomes, or is in the 
inclination for the dispersfcility of a coloring agent to fad. and. in addition to image quality 
deteriorating, a uniform toner particle becomes is hard to be obtained at the time of toner 
manufacture. 

[0080] Furthermore, in this invention. 8,200-700.000. and that it is 8.300-500.000 more 
preferably have preferably good nunrtber average molecular weight (Mn) in the molecular weight 
distrfeubbn by GPC of the THF extractives of a toner. 

[0081] When the number average molecular weight (Mn) of • toner is less than 8.200. the 
preservation stability of a toner is missing, when it is in the inclination for a fluidity to get worse 
and the number average molecuUr weight (Mn) of a toner exceeds 700.000. the manufacture 
stability of • toner becomes unstable, a uniform toner particle becomes is hard to bo obtained, 
end the factional electrification nature of a toner is affected. 

[0082] Furthermore, as for Mw/Mn which shows the width of face of molecular weight 
distribution, it is preferably good 4-15. and that it is 5-13 more preferably. 

(0083] When using especially as a color toner, the Sharp melt nature requred in order to make it 
fuDy color b spoiled, faithful color reproduction nature cannot be easily obtained by that the 
melting property of a binder component becomes slow when it is in the inclination for the 
blocking resistance of a toner to fall when Mw/Mn is less than four and Mw/Mn exceeds 15. and 
color mixture nature with the color toner of Other colors also falls from it 
[0084] ki this invention, the molecular weight distribution of the chroma to gram by GPC (gel 
permeation chromatography) of tho THF meltable component of a toner are measured on 
condition that the following. 

[0085] Beforehand, a toluene solvent performs an extract for a toner for 20 hours using a 
Soxhlet extractor, and carry out soluble [ of the obtained extract ] to THF (tetrahydrofuran) 



the part used as the trough between this the peak top of each increased too much, the 
abundance of the component which constitutes the part used as the trough between the peak 
tops must be a specific rate. 

[0066] When the above-mentioned value of x(L/T) 100 exceeds 15. functional separation with a 
binder component and the wax component which generates the mold release effectiveness 
becomes difficult each is made to reduce effectiveness between a fixing function and a mold 
release function, and advanced coexistence of fixable and offset-proof nature becomes difficult 
(L/T) When the vak*o of x 100 is less than one. since it is easy to separate a binder component 
and a wax component the electrification nature of a toner becomes unstable. 
[0067] Although it makes a toner strong and gives endurance and neglect stability to a toner. If 
the amount component of macromolecules of a with a molecular weight of 300.000 or more field 
exists so much, fixing temperature rises and it is not desirable, this invention person etc. found 
out wholeheartedly that x 100 were the toner of the molecular weight integral value (H) of a with 
a molecular weight ( to the molecular weight integral value CO of a with a molecular weight of 
800 or more field ] of 300.000 or more field which was excellent in endurance, without it spoiling 
fixing temperature nature 3-30. and that it is 5-25 preferably comparatively (H/T) as a result of 

[0068] When such a component of a with a molecular weight of 300.000 or more field generally 
used as the amount component of macromolecules has much the abundance, since there is a 
possibility of bringing about tho instability of toner manufacture, it not only has a bad influence 
on fixable. but in the GPC chromatogrsm chart the amount of macromolecules near ( above- 
mentioned ] the range is made desirable [ distribution with a peak it is few and oblong ] in tho 
mobr fraction. However, since the property which conflicts a surface reinforcement-[ tho 
preservation stability of a toner or the toner particle itself ] field is shown, it is in a difficult 
situation to pull out both property effectively. 

[0069] However, since it has become clear that the low-molecular-weight field of tho binding 
resinous principle which probably originates in fixable [ of a toner ] greatly in molecular weight 
distribution like the above-mentioned in this invention raises fixable. it is very useful that the 
amount component of macromolecules for maintaining the above preservation stability and 
surface reinforcement exists in the above-mentioned amount of specification. 
[0070] Since the amount change of electrifications of a toner is large while the low-temperature 
fixable one of a toner falls, when the above-mentioned value of x(H/T) 100 exceeds 30. in the 
case of the image output according a toner to multilayer formation etc, it becomes easy to 
produce offset (H/T) When the value of x 100 is less than three, the toner blocking property 
after long-term neglect gets worse, or it becomes easy to produce the contamination to an 
electrification member. In this invention furthermore, the resinous principle of a with a molecular 
weight of 100.000 or more field It is the component which acts to the blocking-proof property 
and preservation stability of a toner. Rate (M/T) x 1 00 to the molecular weight integral value (T) 
of a with a molecular weight of 800 or more field of the molecular weight integral value (M) of a 
with a molecular weight of 100,000 or more field preferably It is good at the point that a good 
electrification property is acquired because the above-mentioned property is satisfied, and it is 
stabilized 10-50. and that it is 15-40 more preferably and they can maintain a fluidity. 
[0071] Since the dispersibility of the coloring agent at tho time of toner manufacture or an 
electric charge control agent falls and homogeneity distribution in a toner particle becomes 
difficult when the above-mentioned value of x(M/T) 100 exceeds 50. the desired amount of 
electrifications becomes is hard to be obtained (M/T). and when the value of x 100 is less than 
ten. it becomes easy to produce offset in an elevated-temperature side. 

[0072] Furthermore, in this invention, it is desirabto that Mw/Mn in the field of molecular weight 
800-3.000 is especially 3.0 or less. 

[0073] In this invention, in these molecular weight distribution, the ratio (Hb/Ha) of the height 
(Hb) of the peak top in the field of molecular weight 2,000-300.000 and of the peak top height 
(Ha) in a with a molecular weight of less than 1.000 to 2.000 field is desirable, and it is good more 
preferably 0.70-1.30. and that it is 0.75-1.25. 

[0074] It means that it is able to maintain a mold-release characteristic with a more desirable 
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after making toluene distill off using a rotary evaporator, and let what passed the sample 
processing filter (the pore size of 0.3-0.5 micrometers, for example, my SHORI disk h-25-2 
TOSOH CORP. make, and made in EKIKURO disk 25CR germane Science Japan can use 
preferably.) be the sample of GPC. Sample concentration is prepared so that a resinous principle 
may become in ml and 0.5-5mg /. 

[0088] In a GPC measuring device, in a 40- degree C heat chamber, a column is stabilized, as a 
solvent about lOOmicrol impregnation of a sink and the THF sample solution is earned out and 
THF is measured by the rate of flow Iml/m in the column in this temperature. In the molecular 
weight measurement of a sample, the molecular weight distribution which a sample has is 
computed from tho relation of the opposite numeric value of a calibration curve and the number 
of counts (retention time) which were created by several sorts of mono dispersion polystyrene 
standard samples. As a standard polystyrene sample for calibration -curve creation, the 
molecular weight by the TOSOH CORP. make or Showa Denko K.K. is 102-107, for example. It is 
appropriate to use the standard polystyrene sample of about at least ten points using what is 
extent Rl (refractive index) detector is used for a detector. As a column, are good to combine 
two or more commercial polystyrene gel columns. For example, shodex by Showa Denko K.K. 
GPC The combination of KF-801. and 802. 803, 804 and 805.806.807. 808P. TSKgelGIOOOH (Hxl) 
by TOSOH CORP.. G2000H (Hxl). Tho combination of G3000H (Hxl). G4000H (Hxl). G5O00H 
(Hxl), G6000H (Hxl). C7000H (Hxl). and TSKguardcolumn can be mentioned. 
[0087] From the molecular weight distribution by GPC obtained by the above-mentioned 
approach, the molecular weight integral value (T) of a with a molecular weight of 800 or more 
field, the molecular weight integral value (L) of the field of molecular weight 2.000-5.000. the 
molecular weight integral value (M) of a with a molecular weight of 100.000 or more field, and the 
molecular weight integral value (H) of a with a molecular weight of 300,000 or more field are 
computed. 

[0088] the ratio (Hb/Ha) of the height (Hb) of the peak top in the field of the molecular weight 
distribution by GPC obtained by the further above-mentioned approach to tho molecular weight 
2.0O0-3O0.000. and of the peak top height (Ha) in a with a molecular weight of less than 1.000 to 
2.000 field — and Between the peak top in the field of molecular weight 2.000-300.000, and the 
peak top in a with a molecular weight of less than 1.000 to 2.000 field The ratio (Hc/Ha) of the 
height (He) the existing molecular weight minimal value's and of the peak top height (Ha) in the 
field of molecular weight 1.000-2.000 is computed by the following approaches. 
[0089] A perpendicular is taken down towards the base fine from each maximal value of a with a 
molecular weight ( of the acquired molecular weight distribution ] of less than 1.000 to 2.000 
field and tho field of molecular weight 2.000-3,000.000. Let the die length of the perpendicular 
drawn from the highest peak (peak top) « the field of molecular weight 2.000-300.000 be the 
peak top s height (Hb) in a wfth a molecular weight of 2.000 or more field. Moreover, let the die 
length of the perpendicular drawn from the highest peak (peak top) in a with a molecular weight 
of less than 1.000 to 2.000 field be the peak top's height (Ha) in a with a molecular weight of less 
than 1.000 to 2.000 field. 

(0090] A perpendicular is taken down towards the base fine from the molecular weight minimal 
value between the peak top in the field of the molecular weight 2.000-300.000 of the acquired 
molecular weight distribution, and the peak top in a with a molecular weight of less than 1,000 to 
2.000 field, and let the die length of the perpendicular drawn from the lowest point (the lowest 
point) about the above-mentioned field be the height (He) of the molecular weight minimal value 
which exist* between the peak top in the field of molecular weight 2.000-300.000. and the peak 
top in a a molecular weight of less than 1.000 to 2.000 field. 
[0091] Hb/Ha and Hc/Ha were computed using these [ Ha. Hb. and He J. 

[0092] Furthermore, as for the resinous principle of a toner, in this invention, it is desirable to 
contain the toluene insoluble element (namely, gel component) at the point of being easy to 
make a toner transform at the time of fixing melting for the improvement at the time of fixing in 
offset-proof nature. 

(0093) In this invention, the resinous principle of a toner is good to contain the toluene insoluble 
element three to 25% of the weight more preferably two to 30% of the weight on the basis of the 
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weight of • resinous prir>ciple. 

(0094) Since ■ moid-reteaso characteristic is spotted when the content of the tokiene insoluble 
element of the resinous principle of a toner is less than 2 % of the weight, when • toner may now 
at the time of elevsted-temperature fixing (outflow) and the content of a toluene insoluble 
element exceeds 30 V of the weight, it deforms at the time of fixing melting, and low- 
temperaturo fixablo one falls in 

[0095] fri this invention, the content of the toluene insoluble element in the resinous principle of 
a toner breaks the weight which subtracted the weight of a coloring agent and an electric charge 
control agent for the toner from the weight for remaining extraction after a 20-hour extract with 
the toluene solvent using the Sox Wet extractor used for the GPC measurement mentioned 
above by weight which subtracted the weight of a coloring agent and an electric charge control 
agent from the weight of the toner before a Soxhlet extraction, and b the doubled value 100. 
[0096] Specifically, the content of the toluene insoluble element of the resinous principle in this 
invention is based on the measuring method described below. 

[0097] 1g of samples is weighed precisely to an extraction thimble (Toy© Roshi, N0.86R use). It is 
immersed in H tokiene and 20hr oxtraet of this is carried out in the state of ebullition. After 
[ desiccation ] weighing capacity of the niter paper after an extract is carried out, and a toluene 
insolublo element is computed based on the following formulas. 
[0098] 

[External Character 1] 

(Y/v#) - ~ x 100 (<*) 

WO : Extraction thimble weight (g) 

Wl : Weight before an extract (sample ♦ extraction thimble) (g) 
W2 : Extraction thimble weight after an extract / desiccation (g) 

the case where components other than a resinous principle are contained in the sample — 
weight Wl And W2 from — a toluene insoluble element is computed using weight Wl ' and weight 
W2 ' which subtracted the weight of components other than a resinous principle, respectively. 
[0099] As low softening temperature matter which is used for the toner for electro static -charge 
image development of this invention and which is a release agent, the derivative like 
polymethylene wax: amide wax; higher-fatty- acid; long-chain alcoholic: ester WAKUSU: like 
paraffin wax. a potyoleftno wax, a mico cry stall in wax, and the Fischer TOROPISSHU wax and 
these graft compounds, and a block compound is mentioned. As for these, what has the sharp 
maximum endoergic peak of the DSC endoergic curve from which the tow molecular weight 
constituent was removed is desirable. 

[0100] As a wax used preferably, the alkyl alcohol, the straight chain-like fatty acid, the straight 
chain-like acid amide, the straight chain-like ester, or tho MONT AN system derivative of the 
shape of a straight chain of the 15-100 single prime factors is mentioned What has removed the 
impurity like a liquefied fatty acid from these waxes beforehand is desirable. 

[0101] The wax used preferably alkylene under a radical polymerization or low voltage under high 
pressure Furthermore, a Ziegler catalyst or The alkylene polymer of the low molecular weight 
which carried out the polymerization using other catalysts: Tho alkylene polymer of the amount 
of macromolecules is pyroryzed. What carried out separation purification of the low-molecular- 
weight alkylene polymer which carries out a byproduction in case the polymerization of the 
alkylene polymer, alkylene obtained is carried out: from residue on distillation of the hydrocarbon 
polymer obtained from the synthesis gas which consists of a carbon monoxide and hydrogen by 
the AGE method Or the polymethylene wax which carried out extract judgment of tho specific 
component is mentioned from the synthetic hydrocarbon which hydrogenates residue on 
distillation and is obtained. The antioxidant may be added by these waxes. 

[0102] It is preferably desirable [ the release agent used for this invention ] in a DSC endoergic 
curve more preferably to havo the maximum endoergic peak to a 4 5- 85 -degree C temperature 
field still more preferably 40-90 degrees C 40-120 degrees C. It becomes [ the a Lit ©agglutination 
force of the low softening temperature matter becomes it weak that tho maximum endoergic 
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[01 12] In manufacturing a toner particle by the polymerization method, particle-size-distribution 
control of a toner and control of particle size How to change the class and addition of the 
dispersant which carries out the mineral salt of difficulty water solubility added in a drainage 
system medium, and a protective colloid operation; The mechanical contrivance conditions used 
at the time of granulation in a drainage system medium. For example, the stirring conditions and 
container configuration like peripheral speed, the count of pass, and an impeller configuration of 
a rotor it is possible to control suitably by controlling-solid content concentration in inside of 
water solution:. 

(01 13] As a polymerization nature monomer used for this invention, styrene. o(m-. p- Kmc thy I 
styrene. styrene monomer; (meta) like m(p-)- ethylene styrene — acrylic-acid monomer, (meta) - 
- a methyl acrytate — Acrylic-acid propyl, butyl acrytate (meta). acrylic-acid (meta) octyl. 
(Meta) Acrylic-acid dodecyl. acrylic-acid (meta) stearyl. acrylic-acid (meta) behenyl. (Meta) 2- 
ethylhexyl acrylate. acrylic-acid (meta) dimethylaminoethyl. (Meta) The acrylic ester system 
monomer like an acrylic-acid diethylaminoethyl (meta); (Meta) Tho en system monomer like a 
butadiene, an isoprene. a cyclone xene. acrylonitrile (meta). and an acrylic-acid amide is used 
preferably. 

[01 14] these polymerization nature monomers are independent — or — general — the 
publication polymer handbook 2nd — as the theoretical glass transition temperature (Tg) of a 
publication shows 40-80 degrees C to edition-Pi 39-192 (product made from John Wiley& Sons), a 
monomer is mixed suitably and it is used. When theoretical glass transition temperature is less 
than 40 degrees C, a problem arises from the Field of the preservation stability of a toner, or the 
durable stability of a developer, when theoretical glass transition temperature exceeds 80 
degrees C. the rise of an established point is brought about, especially in the case of a full color 
toner, the color mixture of each color toner becomes inadequate, and it is lacking in color 
reproduction nature, and tho transparency of an OHP image is reduced further remarkably and it 
is not desirable from a high -definition field. 

(01 15] In this invention, when manufacturing the toner particle which has a core/ shell structure 
by the polymerization method it is desirable to make polar resin add. As polar resin used for this 
invention, the copolymer of a styrene (meta) acrylic acid, a maleic-acid copolymer, polyester 
resin, and en epoxy resin are used preferably. This polar resin has especially the desirable thing 
that does not contain in a molecule a polymerization nature monomer and the partial saturation 
radical which can react 

[0 11 6] in this invention, an outermost shell resin layer may be further prepared in the front face 
of a toner particle. As for the glass transition temperature of this outermost shell resin layer, it 
is desirable to be set up mora than the glass transition temperature of the outer shell resin layer 
which constitutes sheil for the further improvement in blocking resistance, and that the bridge is 
constructed by extent which does not spoil fix sole. It is desirable that polar resin and an electric 
charge control agent contain in this outermost shell resin layer for the reason on an 
electrification disposition. 

[01 17] Especially as an approach of preparing this outermost shed resin layer, although not 
limited the following approaches are mentioned. 

[01 18] 1. How to accept need into the second half of polymerization reaction or termination, and 
the system of reaction, to add monomer which dissolved polar resin, electric charge control 
agent, cross linking agent, etc and was distributed, to make it stick to polymerization particle, to 
add polymerization initiator, and to perform polymerization. 

[01 19} 2. Approach which adds emuUion-polymerization particle or soap free polymerization 
particle which consists of monomer containing polar resin, electric charge control agent, and 
cross finking agent in the system of reaction if needed, and polymerization particle front face is 
made to fix with heat etc. condensation and if needed. 

(0120] 3. How to make toner particle front face fix mechanically emulsion-polymerization particle 
or soap free polymerization particle which consists of monomer containing polar resin, electric 
charge control agent, and cross finking agent if needed by dry type. 
[0121] As polar resin, polyester rosn is desirable. 

[0122] As for the coloring agent used for this invention, that by which the color tone was carried 



peak is less than 40 degrees C and / elevated-temperature-proof offset nature ] weak as a 
result and is not desirable. It fa not desirable, in order for fixing temperature to become high, and 
for the low softening temperature matter to deposit during granulation further and to disturb a 
suspension system, if the maximum endoergic peak exceeds 120 degrees C. 
[0103] Furthermore, the low softening temperature matter of the Sharp melt nature which is 
maximum endoergic [ of a release agent ] Chatf-value width is desirable and a peak is less than 5 
degrees C more preferably less than 10 degrees C) is good. 

(0104] Setting to this invention. DSC measurement of a release agent is ASTM. It carries out 
based on D 3418-8. 

[0105] concrete — for example, the PerkinEhner. Inc. make — using DSC-7. the temperature 
co mpensation of an equipment detecting element set the empty pan to contrast using the 
melting point of an indium and zinc, and measured by the programming rate of 10 degrees C / 
min to the temperature of 30 degrees C - 200 degrees C. 

[0106] Especially as a release agent, tho ester wax which uses the ester compound of the long- 
chain alkyl alcohol of 15-45 carbon numbers and the (ongrchain alkyl carboxyfic acid of 15-45 
carbon numbers as a principal component is desirable from the point of the transparency in the 
sheet for OHP. tho low-temperature fix able one at the time of fixing, and elevated-temperature- 
proof offset nature. 

[0107] As for the content of a release agent, in this invention, it is preferably good to the binding 
resin 100 weight section of a toner 3-40 weight section and that it is 5 - 35 weight section 
more preferably in respect of offset-proof nature and the stability at the time of toner 
manufacture. 

[0108] When the content of the release agent of a toner is under 3 weight sections, sufficient 
elevated-temperature offset nature is hard to be obtained, and offset of the 1st image (front 
face) may arise further at the time of the 2nd fixing (rear face) at tho time of image fixing to 
both sides of record material. When the content of a release agent exceeds 40 weight sections, 
in manufacturing a toner particle by the grinding method at the time of manufacture of a toner, it 
is easy to produce tho welding of the toner component into a toner manufacturing installation, 
and in manufacturing a toner particle by the polymerization method, while granulation nature falls 
at the time of granulation, it is easy to produce coalescence of toner particles. 
[0109] As for a release agent, it is desirable to be endocyst-ized inside a toner particle from a 
viewpoint of endurance. As the concrete approach of making a release agent connote, the 
release agent can be small set up for the polarity of the ingredient in the inside of a drainage 
system medium from a main polymerization nature monomer, and the toner particle which has 
the core/shell structure which covered the core front face of a release agent with the shell of 
outer shell resin can be obtained by making still a small amount of polar big resin or polar weight 
nature monomer add. 

[01 10] As the concrete approach of checking the core/shell structure of a toner particle After 
distributing a toner particle enough in the epoxy resin of room— temperature— setting nature, the 
hardened material which might make it harden for two days in an ambient atmosphere with a 
temperature of 40 degrees C 43 ruthenium oxide. After dyeing by using 43 osmium <8> oxide 
together as occasion demands, the sample of a thin film integrated circuit is started using the 
microtome equipped with the diamond gear tooth, and the fault gestatt of a toner particle is 
observed using a transmission electron microscope (TEM). In this invention, in order to attach 
the contrast between ingredients using the difference in the degree of crystallinity of the some 
of the release agent to be used and the resin which constitutes an outer shell, it is desirable to 
use a 43 ruthenium-oxide staining technique. 

[01 1 1] As for the toner of this invention, it is desirable by carrying out the polymerization of tho 
polymerization nature monomer constituent that it is tho polymerization toner obtained by the 
polymerization method for manufacturing a toner particle. A polymerization toner is because it is 
easy for there to be no problems produced at processes, such as melting kneading at the time of 
grinding toner manufacture and grinding, such as cutting of the chain of the amount component 
of macromolecules and a grindabiiity. and to control the rate of each component which is the 
description of this invention. 



httpy /www4.ipdl.ncipi.go jp/cgr-bWtran,web_cgi_ejjo 2006/08/07 



JP.t 0-33335 9.A [DETAILED DESCRIPTION] 18/58 V 



out black using carbon black, tho magnetic substance, and tho chromatic color coloring agent of 
the yellow / Magenta / cyanogen which shows below is used as a black coloring agent 
[0123] As a yellow coloring agent, the compound represented by a condensation azo compound, 
an isoindoiinone compound, an anthraquinone compound, an azo metal complex, a me thine 
compound, and the a By! compound amide compound is used. Specifically, the C.L pigment yellow 
12. 13. 14. 15. 17. 62. 74.83, 93. 94. 95. 109. 110. Ill, 128. 129. 147, 168. and 180 is used 
suitably. 

[0124] As a Magenta coloring agent, a condensation azo compound, a diketo pyrrolo pyrrole 
compound, anthraquinone. the Ouinacridone compound, a base color lake compound, a naphthot 
compound, a benzimidazole compound, a thioindigo compound, and a perylene compound are 
used The C.L pigment red 2. 3. 5. 6. 7. 23. 48:2. 48:3. 48:4. 57:1. 81:1. 122. 144. 148. 166. 159. 177. 
184. 185. 202. 206. 220. 221. and 254 is especially specifically desirable. 

[0125] As a cyanogen coloring agent used for this invention, a copper-phthalocyanme compound 
and its derivative, an anthraquinone compound, and a base color lake compound can be used. 
Specifically, the C.L pigment blues I. 7. 15. 15:1, 15:2. 15:3. 15:4. 60. and 62 and 66 grades can 
use suitably especially. 

[0126] these coloring agents are independent — or it can mix and can use in the state of the 
solid solution further. 

[0127] In the case of a color toner, the coloring agent of this invention is chosen in 
consideration of the point of a hue angle, saturation, lightness, weatherebifity, OHP transparency, 
and the dispersibifity to the inside of a toner particle. To the binding resin 100 weight section, 
preferably, the addition of this coloring agent carries out 1-20 weight section addition, and is 
used 

(0128] When the magnetic substance is used as a black coloring agent, unlike the case where 
other coloring agents are contained, to the binding resin 100 weight section. 40-150 weight 
section addition is carried out preferably, and it is used. 

[0129] Although a weir-known thing can be used as an electric charge control agent used for this 
invention, especially when considering as a color toner, the electric charge control agent to 
which the electrification speed of a toner is stabilized and can maintain the fixed amount of 
electrifications quickly by colorlessness is desirable. Furthermore, in the case of the toner 
obtained by the polymerization method, especially the electric charge control agent that does 
not have polymerization inhibition nature and does not have a meltable ghost to a drainage 
system is desirable. 

[0130] As a concrete compound, the high molecular compound which has a salicylic acid, a 
naphthoic acid, a die carboxyfic acid, the metallic compounds of those derivatives, a sulfonic 
acid, and a car boxy lie acid in a side chain as a negative system, a boron compound, a urea 
compound, a silicon compound, and a calyx allene can be used, and the giant-molecule mold 
compound which has quart emary ammonium salt and this ojuarternary ammonium salt in a side 
chain as a positive system, a guantdine compound, and an imidazole compound can be used. 
[0131] This electric charge control agent has desirable 0.5 - 10 weight section to tho binding 
resin 100 weight section. However, in this invention, addition of an electric charge control agent 
is not indispensable. For example, an electric charge control agent does not necessarily need to 
be Included in a toner particle by using frictional electrification with a -carrier, when the Nl 
component system developmg-negstives method is used, and using positively frictional 
electrification with a blade member or a sleeve member, when the one component system 
development approach is used. 

[0132] As a polymerization initiator used by this invention, for example. 2 and 2'-azob*3 - (2.4- 
dimethytvalercrutrile). - azobis isobutyt nitrB. and 2 and 2 'I. t'-azobis (cyclohexane- 1 - 
carbonitrila). 2 and 7-azob4S-4-methoxy-2.4-<fimethylvaleronitrile. The azo system 
polymerization initiator fike azobis isobutyl nitril; Benzoyl peroxide. The peroxide system 
polymerization initiator like methyr- ethy* -ketone peroxide, diisopropyl peroxy carbonate, eumene 
hydroxy peroxide, 2. 4-oSchlorobenzoyl peroxide, and lauroyl peroxide is used. 
[0133] Although the addition of this polymerization initiator changes with the component ratios 
made into the purpose of this invention, generally it is good that it is 0.5 - 10 \ of the weight 



httpy/www4.ipdl,ncipigojp/cgi-b^/tran,web.cgi.eiie 



2006/06/07 



http://www4.ipoJrtcipi.goip/cgr*bin/tran.web.cgi.eiie 



2006/06/07 



JP.I0-333359.A [DETAJLEO DESCRIPTION] 



1 7/56 <<—'s 



JP.1 0-33335 9.A [DETAILED DESCRIPTION] 



18/56 *<— 5/ 



more preferably 0.5 to 20% of the weight to • polymerization nature monomer, although the class 
of initiator chances a tit tie with polymerization methods, it is independent to reference in 10- 
hour half— tifo temperature — or it is mixed and used. 

[0134J Whale the toner of this invention reduces the initiator which works as a chain transfer 
agent by reducing the amount of an initiator and compounds positively the resinous principle of a 
with a molecular weight of 300,000 or more field To the system of reaction by which it is 
checked that the polymer of molecular weight 2.000-5.000 hardly grows in order that 
macromolecuie growth reaction may carry out long duration continuation Before corning the 
polymer which has a top peak between molecular weight 2.000-5.000. it can obtain by carrying 
out optimum dose addition to a monomer constituent. Moreover, after performing a fixed time 
amount polymerization in the temperature of 50-90 degrees C mere preferably and. making 40 
degrees C or more of high molecular weight objects compound in the first half of a 
polymerization reaction for example, it can obtain by carrying out a temperature up by the loose 
temperature gradient by making the optimal low-mole cutar-weight object compound in the 
second half of a polymerization reaction. 

[0135) In any case. K is good to control strictly so that the **** oxygen density in the drainage 
system medium of polymerization reaction time serves as 0.1 - 0.8 mg/l preferably. Control of 
this **** oxygen density can be performed by carrying out bubbling of the nitrogen into a 
drainage system medium. 

[0136] In this invention, in order to control the molecular weight distribution of the resinous 
principlo of a toner, it is also desirable to add further and to use a well-known cross linking 
agent, a chain transfer agent, and polymerization inhibitor. 

[0137) When using a suspension polymerization for obtaining the toner of this invention, as a 
dispersant to be used, it is also possible to use any of an inorganic system compound and an 
organic system compound. 

[01 38} As an inorganic system compound, a calcium phosphate salt, a magnesium phosphate salt 
en aluminium phosphate salt, phosphoric-acid zinc salt, a calcium carbonate, a magnesium 
carbonate, a calcium hydroxide, a magnesium hydroxide, an aluminum hydroxide, a me ta- calcium 
silicate, a calcium sulfate, a barium sulfate, a bentonite. a silica, an alumina, the magnetic 
substance, and a ferrite are mentioned, for example. 

[0139) As an organic system compound, the sodium salt of polyvinyl alcohol, gelatin, methyl 
ceDulose. methyl hydro rypropylcotluloso. ethyl cellulose, and a carboxymethyl cellulose and 
starch are mentioned, for example. 

(0140) These dispersanta are good to use 0.2 - 10 weight section preferably to the 
polymerization nature monomer constituent 100 weight section. 

[0141] Although a commercial thing may be used for these dispersants as it is. in order to obtain 
the particulate material which has a fine uniform grain size, in a dispersion medium, under high- 
speed stirring, they can mako this inorganic compound able to generate and can also be 
obtained, 

[0142] For example, in the case of a calcium phosphate salt, a desirable dispersant can be 
obtained to the suspension-polymerization approach by mixing an sodium phosphate water 
solution and a calcium chloride water solution under high-speed stirring. 
[0143] To these dispersants. the surfactant of the 0.001 - 0.1 weight section may be used 
together. The surface active agent of commercial Nonion, an anion, and a cation mold can 
specifically be used, for example, sodium dodecyl sulfate, the sodium tetradecyl sulfate, a 
pentadecyt sodium sulfate, an octyl sodium sulfate, sodium oleate. lauryl acid sodium, a stearin 
acid potassium, and oleic acid calcium are used preferably. 

[0144] A release agent, a coloring agent, an electric charge control agent, a polymerization 
initiator, and other additives are added into a polymerization nature monomer, and the disperser 
like a homomixer is made to distribute the monomer constituent homogeneity was made to 
dissolve or distribute with a homogenizer and the mixer like an ultrasonic disperser in the 
aqueous phase containing a distributed stabilizer as the manufacture approach of a 
polymerization toner in this invention. A granulation is stopped in the phase where the size of the 
toner particle of a request of the drop which consists of a monomer constituent was obtained. 
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ultrasonic distribution vessel, and having measured the volume of a toner 2 micrometers or more, 
and the number with said call TAKA interchange TA-II mold, using 1 00-micrometer aperture as 
an aperture. And it asked for the weighted mean particle size (D4 : let the median of each 
channel be the central value of a channel) of the volume criteria searched for from the volume 
integral cloth concerning this invention. 

[0152] A toner and a carrier particle are mixed and the toner which this invention mentioned 
above can also be used [also using as an one component system developer, and ] as a binary 
system developer. 

[0153] As a carrier particle of a binary system developer, the iron which is not oxidized [ scaling 
or 1 nickel, copper, zinc, cobalt, manganese, chromium, the magnetic metals like rare earth those 
alloys, those oxides, and a ferrite can be used, for example. There is no constraint special as the 
manufacture approach. 

[0154] Furthermore, it is also desirable for the purpose, such as electrification adjustment, to 
cover the front face of the above-mentioned carrier particle with the cladding material which has 
resin. Although each well-known approach like the method of making the cladding material which 
has resin dissolve or suspend, applying it into a solvent and making it adhere to a earner as the 
approach, or the approach of only mixing by fine particles can apply conventionally, for stability 
of an enveloping layer, the approach of dissolving and applying a cladding material into a solvent 
is more desirable. 

[0155] As a cladding material to the front face of the above-mentioned carrier, although it 
changes with toner ingredients, the copolymer of amino acrytate resin, acrylic resin, or those 
resin and styrene resin is suitable, for example. 

[0156] Although silicone resin, polyester resin, a ftuororesin. polytetrafkioroethylene. a 
monochloro trifluoro ethylene polymer, and polyvinylidene fluoride are located in a negative side 
in an electrification sequence and are suitable as resin for forming a negative triboelectric 
charging cladding material, it is not necessarily restrained by this. Although what is necessary is 
just to determine the amount of covering of these compounds suitably so that the electrification 
grant property of a carrier may be satisfied, it is good that it is generally 0.3 - 20 % of the weight 
to a carrier more preferably [ it is desirable and ] than 0.1 - 30 % of the weight in a -total amount. 

[0157] As the quality of the material of the carrier used for this invention, it is 98% or more of 
Cu-Zn-Fe (although the ferrite particle which consists of a presentation of presentation ratio 
[5-20HS-20]: [30-80] is typical, if the engine performance is not spoiled, there is no constraint 
at all ). You may be the thing of the gestalt like the resin carrier which furthermore consists of 
binding resin, a metallic oxide, and a magnetic metallic oxide. 

[0158] As for the mean particle diameter of these carriers, it is preferably good that it is [ 35- 
65-micrometer ] 40-60 micrometers more preferably. Furthermore, the content of the particle 
which the content of a particle with a particle size of 26 micrometers or less is 2 - 6%, and is the 
particle size of 35-43 micrometers with a volume integral cloth is 5% - 25%. and a good image 
can be formed when the content of a particle with a particle size of 74 micrometers or more is 
2% or less.- 

(0159) an above-mentioned carrier and the mixing ratio of a toner particle — a good result will 
be obtained if a rate is preferably carried out to 3 - 8% of the weight two to 9% of the weight as 
toner concentration in a binary system developer. It becomes at less than 2 % of the weight, 
imago concentration is low. and impossible to use toner concentration, if it exceeds 9 % of the 
weight fogging and scattering inside the plane will increase and the useful fife longevity of a 
developer win become short 

[0160] Measurement of the mean particle diameter of a carrier can be measured using a 
commercial dry type particle-size-distribution measuring device, it equips the laser diffraction 
type particle-size-distribution measuring device HEROS (JEOL Co.. Ltd. make) with dry type 
distribution equipment RODOS (JEOL Co.. Ltd. make), performs three measurement about each 
sample under the conditions of dispersive pressure 3.0ber. and, specifically, makes the average 
of particle size mean particle diameter 50% based on a volume integral cloth. 
[0181] The image formation approach using the toner of this invention is explained below. 



What is necessary b just to perform after that stirring which is extent with which a particle 
condition is maintained and sedimentation of a particle is prevented according to an operation of 
a distributed stabilizer. Generally, polymerization temperature b set as the temperature of 50-90 
degrees C. and performs 40 degrees C or more of polymerizations. In this invention, it is the 
purpose of control of molecular weight dbtribution. a temperature up may be carried out in the 
second half of a polymerization reaction, and in order to remove a still more nearly unreected 
polymerization nature monomer and a by-product a drainage system medium may bo distilled off 
■n part after second half of reaction, or reaction termination. Washing and filtration recover the 
generated toner particle after reaction termination, and it dries, b-i a tuspension-porymerization 
method, it is desirable to usually use water 300 - the 3.000 weight sections as a dispersion 
medium to the monomer constituent 100 weight section. 

[0145) k* order to manufacture the toner of thb invention, after using the disperser liko a 
pressurized kneeder. an extruder, or a media disperser and making homogeneity distribute the 
binding resin, the release agent the coloring agent the electric charge control agent and the 
other additives other than the above-mentioned polymerization method, a mechanical grinder — 
or with the collision type grinder made to collide with a target by jet mind Rowing down, pass a 
classification process further after making a desired toner particle site pufverizing-ue — it can 
obtain by the so-called grinding method which is made to Sharp-ize particle size distribution and 
toner-izes them. 

(0148) As an external additive by which externally adding is carried out to a toner particle for the 
purpose of various toner property grants, it b desirable that it is 1/10 or less mean particle 
diameter of the weighted mean particle size of the point of the endurance of a toner to a toner 
particle. The moan particle diameter of thb additive means that number mean particle diameter 
for which it asked by surface observation of the toner particle in an electron microscope. 
[0147] As an external additive, the following is used, for example. 

[0148] For example, metallic compounds (an aluminum oxide, titanium oxide, strontium titanate. 
cerium oxide, a magnesium oxide, chrome oxide, tin oxide, zinc oxide), a nitride (silicon nitride), 
carbide (silicon carbide), a metal salt (a calcium sulfato. a barium sulfate, calcium carbonate), a 
fatty-acid metal salt (zinc stearate. calcium stearate). carbon black, and a silica are mentioned 
[0149] these external additives — the toner particle 100 weight section — receiving — desirable 
— 0.01 - 10 weight section — 0.05 - 5 weight section is more preferably good. These external 
additives may bo used independently or may bo used together. [ two or more ] As for an external 
additive, what performed bydrpphobing processing b more desirable. 

[01 50] In this invention, a toner particle b good at the point that that 4-10 micrometers (D4) of 
weighted mean particle size are 5-8 micrometers more preferably can reproduce faithfully the 
minuter latent-image dot for attaining high definition-ization. When the weighted mean particle 
size (D4) of a toner particle b less than 4 micrometers That imprint effectiveness falls, many 
transfer residual toners on the front face of a photo conductor occur, and it is easy to produce 
the ununiformity rK>nunjformity of an image become or When it becomes easy to generate the 
toner welding on the front face of a photo conductor and the weighted mean particle size (D4) of 
a toner particle exceeds 10 micrometers, in addition to the re-**** of a minute dot falling and 
image quality deteriorating, it becomes easy to produce the welding by the toner multiplier to 
various members. 

[0151] the weighted mean particle size of a toner particle uses a Coulter counter TA-ll mold or 
a coal tar mulU-sizer (coal tar company make) — it measures. In this "invention, interface 
(product made from department machine of day) and PC 9801 personal computer (NEC make) 
which outputs number distribution and a volume integral cloth is connected using a Coulter 
counter TA-II mold (coal tar company make), end electric-field liquid prepares a NaCI water 
solution t% using the 1st class sodium chloride. For example. 1SOTON R-fJ (made in coal tar 
scientific Japan) can be used, as a measuring method — the inside of 100- 150ml of said 
electric-field water solutions — as a dispersant — a surface active agent — 0.1 -5ml of 
alkylbenzene sulfonate is added preferably, and 2-20mg of test portions is added further. It 
computed a volume integral cloth and number distribution by the electric-field liquid which 
suspended the sample having performed distributed processing for about 1 - 3 minutes with the 
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referring to an accompanying drawing. 

[0162] Drawing 7 shows the schematic diagram of the image formation equipment which can 
enforce the image formation approach of this invention. 

[0163] The 1st image formation unit Pa. the 2nd image formation unit Pb. the 3rd image 
formation unit Pc. and the 4th image formation unit Pd are put side by side on the body of image 
formation equipment and the image of a respectively different color is formed on imprint material 
through the process of a latent image, development and an imprint 

[0164] About the configuration of each image formation unit put side by side to image formation 
equipment the 1st image formation unit Pa shown in drawin g 8 is mentioned as an example, and 
is explained. 

[0165] The 1st image formation unit Pa possesses electrophotography photo conductor drum la 
as a latent-image supporter, and thb photo conductor drum la is rotated in the direction of 
arrow-head a. 2a b a primary electrification machine as an electrification means, and the 
electrification roller of photo conductor drum la and contact is used. 1 7a is a polygon mirror 
scanned by rotating the laser beam as latent-image means forming for forming an electrostatic 
latent image in photo conductor drum 1 a to which the front face is charged in homogeneity by 
primary electrification ma chine 2a. 3a is a development counter as a development means for 
developing the electrostatic latent image currently supported on photo conductor orum 1 a. and 
forming a color toner image, and holds the color toner of each color. 4a is an imprint blade as an 
imprint means for imprinting the color toner image formed in the front face of photo conductor 
drum la on the front face of the record material 6 as imprint material conveyed by the bed-like 
record material support 8. and this imprint blade 4a may impress imprint bias in contact with the 
rear face of the record material support 8. 

(0166) 21a b an IRESU photographic filter as an electric discharge means for discharging the 
front face of photo conductor drum la. 

[0167] After this 1st image formation unit Pa b primarily charged in homogeneity in the photo 
conductor of photo conductor drum la by primary electrification machine 2a. Form an 
electrostatic latent image in a photo conductor by latent-image means forming 17a. and an 
electrostatic latent image b developed using a color toner by development counter 3a. It 
imprints on the front face of the imprint material 6 by impressing imprint bias from imprint blade 
4a which contacts [ material / 6 / record ] the rear-face side of the record material support 8 
of the shape of a belt which carries out support conveyance in the 1st irnprint section (contact 
location of a photo conductor and record material) in this developed toner image. 
[0168] Although it is also possible to remove from on a photo conductor with the cleaning means 
like the cleaning blade which contacts a photo conductor front face, a development means 
recovers the color toner which exists on a photo conductor at the time of development 
Therefore, the photo conductor which has a transfer residual toner is discharged by IRESU 
photographic filter 21a. and the above-men t ioned image formation process is performed again. 
[0169] In image formation equipment as shown in drawing _7 . it is the same configuration as the 
1st above image formation unit Pa. and four image formation units of the 2nd image formation 
unit Pb from which the color of the color toner held by the development counter differs, the 3rd 
image formation unit Pc. and the 4th image formation unit Pd ere put side by side. For example, 
to a cyanogen toner and the 3rd image formation unit Pc. a Mack toner is used for a yeOow toner 
and the 4th image formation unit Pd. respectively, and the imprint of a up to [ the imprint 
material of each color toner ) b performed one by one to the 1st image formation unit Pa in the 
irnprint section of each image formation unit at a Magenta toner and the 2nd imago formation 
unit Pb. At this process doubling registration, on the same record material, by one migration of 
record material, after piling up each color toner and ending, the record material 6 is separated 
from on the record material support 8 by the separation electrification machine 14. and it b sent 
by the conveyance means like a conveyance belt at a fixing assembly 7. and the last fufl color 
image is obtained by only one fixing, 

(01 70) A fixing assembly 7 has the fixing roller 71 and the pressurizstion roller 72 of a pair, and 
the fixing rofler 71 and the pressurization roller 72 aO have the heating means 75 and 76 inside. 
73 and 74 are WEPPU which removes the oSrt on each fixing rofler, and 77 is a spreading roller as 
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en oil spreading means for applying the mold-release characteristic ofl 78 Kko silicone oil to the 
front face of a fixing roHer 71. 

[0171] An operation of heat and a pressure is fined to the color toner image which is not 
established [ which was imprinted on the record material 6 ] on the record material 6 by passing 
the pressure-welding section of the filing roller 71 of this fU«g assembly 7, and the 
pressurization roller 72. 

(01 72) bi addition. In drawing 7 . the record material support 8 is an endless belt-Ske member, 
and moves this belt-like member in the direction of arrow-head e with the driving roOer of 10. 9 
is imprint belt cleaning equipment. 1 1 is a belt follower roller, and 12 is a belt electric discharge 
machine. 13 is the resist roller 13 of the pair for conveying the record material 6 in the record 
material electrode holder 60 to the record material support 8. 17 is • polygon mirror, scans the 
laser beam emitted from the light equipment which is not i&zstrated by this polygon mirror, and 
forms the latent image according to a picture signal through ftheta lens which condenses the 
scan fight which carried out turning of the flux of light by the reflective mWror on the bus-bar of 
a photo conductor drum. 

[0173] As an electrification means for a photo conductor being primarily charged in this 
invention, although using the contact electrification member charged by contacting the photo 
conductor like a roller, a blade, or a magnetic brush can control the yield of the ozone at the 
time of electrification and it is desrabio. it is also possible to use for the photo conductor like a 
corona-electricar-charging machine the non-contact live part charged by non-contact 
[0174] It is possible to replace with the imprint blade which contacts the rear-face side of 
record material support as an imprint means, and to use the contact imprint means which can 
direct impress imprint bias in contact with the rear- face side of the record material support like 
a roflcr— like imprint roller. 

[0175] Furthermore, it is also possible to use the non-contact irnprint means which imprints by 
impressing imprint bias from the corona-electrical-charging machine arranged by non-contact at 
the rear-face side of the record material support which replaces with the above-mentioned 
contact imprint means, and is generally used. 

[0176] However, it is more desirable to use a contact imprint means at the point which can 
control the yield of the ozone at the time of imprint bias. 

[0177] In above image formation equipment, the image formation approach of the type which 
imprints the toner image formed on the latent-image supporter not using the middle imprint 
object to direct record material is adopted. 

[0178] Next the toner image which carried out the 1st imprint to the middle imprint object and 
was imprinted on the middle imprint object in the toner image formed on the latent-image 
supporter is explained about the image formation approach of performing the 2nd imprint to 
record material, using the image formation equipment shown in drawing 9 . 
[0179] In drawing 9 . surface potential is given on the photo conductor drum Ml with the 
electrification roller 142 which opposes the photo conductor drum 141 as a latent-image 
supporter, and carries out contact rotation, and an electrostatic latent image is formed with the 
exposure means 143. An electrostatic latent image is developed by the development counter 
144.145.146.147 with the toner of four colors of a Magenta toner, a cyanogen toner, a yellow 
toner, and a black toner, and a toner image is formed. This toner image is imprinted on the 
middle imprint object 148 for every isshfki. and a multiplex toner image is formed by being 
repeated two or more times. 

[0180] As for the middle imprint object 148. that in which a drum-like thing has what was used 
and stretched the attachment component to the peripheral face, and the elastic layer (for 
example, nitril butadiene rubber) which distributed enough an electric conduction grant member, 
for example, carbon black, a zinc oxide, tin oxide, silicon carbide, or titanium oxide on the base 
material is used. A belt-like middle imprint object may be used. 

[0181] As for the middle imprint object 148. it is desirable that a degree of hardness consists of 
elastic layers 150 of 10 - 50 degrees (JIS K-6301) or to consist of cases of an imprint belt by 
the supporter material 155 with the elastic layer 150 which has this degree of hardness in the 
2nd imprint section to record material. 
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discharge, the development sleeve 121. and the photo conductor drum 119 outside from this 
opening. The bias impression means 132 for impressing bias to the development sleeve 121 
formed in nonmagnetic material is arranged. 

[0195] As mentioned above, the magnet roller 123 as a field generating means fixed to the sleeve 
base 122. i.e.. a magnet is the development magnetic pole SI. Magnetic pole N3 located in the 
lower stream of a river The magnetic pole N2 for conveying a developer 128. S2. and N1 It has. A 
magnet 123 is the development magnetic pole SI. It is arranged in the sleeve base 122 so that 
the photo conductor drum 1 1 9 may be opposed. Development magnetic pole S 1 A field is formed 
near the development section between the development sleeve 121 and the photo conductor 
drum 1 1 9. and a magnetic brush is formed of this field. 

[0196] It is arranged abovo the development sleeve 121 and the regulation blade 127 which 
regulates the thickness of the developer 128 on the development sleeve 121 is produced by 
aluminum and the non-magnetic material like SUS316. 300-1000 micrometers of the edge of the 
nonmagnetic blade 127 and page [ of a development sleeve / 121st] distance A are 400-900 
micrometers preferably. If this distance is smaller than 300 micrometers, while a magnetic carrier 
will be got blocked in the meantime and will tend to produce nonuniformity in a developer layer, a 
developer required to perform good development cannot be applied but there is a trouble that 
only a development image with much nonuniformity with thin concentration is obtained. In order 
to prevent ununiformity spreading (the so-called blade ******) by the unnecessary particle 
intermingled in a developer. 400 micrometers or more are desirable. If larger than 1000 
micrometers, while the amount of developers applied to up to the development sleeve 121 will 
increase, and predetermined developer thickness cannot be regulated but adhesion of a magnetic 
carrier particle to the photo conductor drum 1 19 will increase, the development regulation with 
circulation of a developer and the nonmagnetic development blade 127 becomes weaker. 
TORIBO of a toner runs short and there is a trouble of fogging- coming to be easy. 
[0197] It is desirable to develop negatives in the condition of being in contact with the magnetic 
brush latent-image support (for example, photo conductor drum) 119 constituted by the toner 
and the magnetic carrier, the development of this binary system developer 120 impressing an 
alternating electric field. As for the distance (distance between S-0) B of the developer support 
(development sleeve) 121 and the photo conductor drum 1 19. it is good. in improvement in carrier 
antisticking and dot repeatability that it is 100-1000 micrometers, if supply of a developer will 
tend to become inadequate if narrower than 100 micrometers, image concentration becomes low 
and it exceeds 1000 micrometers — magnet SI from — the force in which it is inferior to dot 
repeatability, or line of magnetic force restrains a carrier by the consistency of a breadth MAG 
brush becoming low becomes weaker, and it becomes easy to produce carrier adhesion. 
[0198] As for the electrical potential difference between the peaks of an alternating electric 
field. 500-5000V are desirable, and 500-tOOOOHz. preferably, it is 500- 3000Hz. and a frequency 
can be suitably chosen as a process and can be used for it respectively. In this case, it can 
choose from the wave which changed the triangular wave, the square wave, the sine wave, or the 
Duty ratio as a wave, and can use. If applied voltage is lower than 500V, sufficient image 
concentration is hard to be obtained, and the fogging toners of the non-image section may be 
unable to be collected good. When exceeding 5000V, through a magnetic brush, an electrostatic 
image may be disturbed and an image quality faD may be caused. 

[0199] Since a fogging picking electrical potential difference (Vback) can be made low and 
pranary electrification of a photo conductor can be lowered by using the binary system 
developer which has the toner charged good, the reinforcement of the photo conductor Kfe can 
be carried out Although Vback is based also on a development system, less than [ 100V ] is 
more preferably good below 150V. 

[0200] As contrast potential. 20OV-5OOV are preferably used so that image concentration may 
be made enough. 

[0201] Although it is related also to process speed if a frequency is tower than 500Hz. swtco the 
charge impregnation to a carrier takes place, image Quality may be reduced by disturbing carrier 
adhesion or a latent image. If it exceeds tOOOOHz. a toner cannot be Mowed in footsteps to 
electric field, but it win bo easy to cause an image quality fall. 



[0182] An imprint current is acquired because the imprint to the middle imprint object 148 from 
the photo conductor drum 141 gives bias on the redding 155 as supporter material of the middle 
Wnprint object 148 from a power source 149. and the imprint of a toner image is performed. An 
attachment component the corona discharge from the tooth back of a belt and rotter 
electrification may be used. 

[0183] The package irnprint of the multiplex toner image on the middle imprint object 148 is 
carried out on the record material S by the imprint means 151. A contact electrostatic image 
transfer means by which the imprint means used the corona -dectrkar-charging machine, the 
imprint roller, and the i mprint belt is used. 

(0184] When, as for the record material S which has a toner imago, the record material S passes 
the contact nip section of the fixing roller 1 57 of a heating anchorage device and the 
pressurization roller 158 which have the pressurization roller 1 58 which carries out a pressuro 
welding to the fixing roller 157 as a fixing member which has the heating object 1S6 inside, and 
this filing roller 1 57. fixing of a toner image is performed to the record material S. 
[0185] Next the configuration of a development counter usable to this invention is explained to a 
detail using a drawing. 

(0186] It is also possible to use any of a non-contact jumping development method which 
develop negatives by making it fry from the developer support which set the contact 
development method which develops negatives by contacting the developer supported with a 
development field by the photo conductor front face at developer support in this invention, and 
the developer currently supported with the development field by the photo conductor front face 
at developer support as spacing from which a photo conductor and a developer layer serve as 

[0187] As a contact development method, the development approach using the binary system 
developer which has a toner and a carrier, and the development approach using an one 
compon en t system developer are mentioned. 

(0188] As the contact binary system development approach, negatives can be developed using 
tho developer 120 as shown in drawin g 10 R> 0 in the binary system developer which mixed the 
toner and the magnetic earner. 

[0189] A developer 120 supports the binary system developer 128 contained by the development 
container 126 which contains tho binary system developer 128. and the development container 
128. and has the development blade 127 as a developer thickness regulation means for regulating 
the thickness of the toner layer formed on the development sleeve 121 as developer support for 
conveying to a development field, and the development sleeve 121. 

(0190] The development sleeve 121 has connoted the magnet 123 in the nonmagnetic sleeve 
base 122. 

[0191] The interior of the development container 126 is a processing laboratory (the 1st room) 
R1 by the septum 130. Stirring room R2 (the 2nd room) It is divided and is the stirring room R2. 
Up a septum 130 is separated and it is the toner stockroom R3. It is formed. Processing 
laboratory R1 And stirring room R2 The developer 128 is held inside and it is tho toner 
stockroom R3. Inside, the toner 129 for supply (nonmagnetic toner) is held, in addition, toner 
stockroom R3 **** — an opening 131 should be formed and pass an opening 131 — fall supply 
of the toner 129 for supply of the amount corresponding to the consumed toner is carried out 
into tho stirring room R2. 

[0192] Processing laboratory Rl The conveyance screw 124 is formed inside and it is a 
processing laboratory R I by the rotation drive of this conveyance screw 124. The inner 
developer 128 is conveyed towards the longitudinal direction of the development sleeve 121. 
Similarly, it is tho stirring room R2. The conveyance screw 125 is formed inside and they aro an 
opening 131 or the staring room R2 by rotation of the conveyance screw 125. The toner which 
fell inside is conveyed along with tho longitudinal direction of the development sleeve 121. 
[0193] A developer 128 is a binary system developer with a nonmagnetic toner and a magnetic 
earner. 

[0194] Opening is prepared in the part close to the photo conductor drum 1 19 of the 
development container 126. and the development sleeve 121 is formed for the gap between 
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[0202] In order to perform development which takes out image concentration enough, and is 
excellent in dot repeatability, and does not have carrier adhesion, it is setting preferably contact 
width of faco (development nip C) with the photo conductor drum 1 19 of the magnetic brush on 
the development sleeve 121 to 3-8mm. If it is difficult to satisfy sufficient image concentration 
and dot repeatability good if the development nip C is narrower than 3mm and it is larger than 
8mm. actuation of a machine will be stopped and it will become difficult for packing of a 
developer to break out and to fully suppress carrier adhesion. As the adjustment approach of 
development nip. the distance A of the developer specification-part material 1 27 and the 
development sleeve 1 2 1 is adjusted, or nip width of face is suitably adjusted by adjusting the 
distance B of the development sleeve 121 and the photo conductor drum 119. 
[0203] fri addition, the transfer residual toner on a photo conductor is recovered by the magnetic 
brush which consists of the above-mentioned toner and above-mentioned carrier of a 
development counter at the time of development 

(0204) K is possible to develop negatives using the developer 80 as shown in drawing 1 1 . using a 
nonmagnetic toner as the contact I component development approach. 

[0205] A developer 80 supports tho 1 component developer 88 contained by the development 
container 81 which holds the 1 component developer 88 which has a magnetic or nonmagnetic 
toner, and the development container 81. As developer thickness specification-part material for 
regulating the feed roller 85 for supplying a developer on the developer support 82 for conveying 
to a development field, and developer support and the developer thickness on developer support 
It has the stirring member 87 for stirring the developer 88 in the ****** blade 86 and the 
development container 81. 

[0206] It is desirable to use the elastic roller which has the elastic layer 64 formed on the roller 
base 83 as developer support top 82 of the rubber which has the elasticity like foaming silicone 
rubber, or the elastic member Eke resin. 

[0207] The pressure welding of this elastic roler 82 is carried out to the front face of the photo 
conductor drum 89 as a latent-image supporter, and while developing the electrostatic latent 
image currently formed in the photo conductor by the one component system developer 88 
applied to the elastic rotter front face, the unnecessary I component developers 88 which exist 
on a photo conductor after an imprint are collected: 

[0208] In this invention, developer support touches the photo conductor front face substantially. 
This means that developer support touches the photo conductor, when an one component 
system developer is removed from developer support At this time, cleaning is performed at the 
same time an imago without on edge effect is obtained through a developer by the electric field 
committed between a photo conductor and developer support. There is the need that near ( as 
developer support ] an elastic roller front face or near the front faco has electric field between a 
photo conductor front face and an elastic roller front face with potential. For this reason, the 
approach of maintaining electric field or preparing the dielectric layer of a thin layer in the 
surface layer of a conductive roOer can also be used, rhco static control of tho India robber of an 
elastic roller being carried out to an inside resistance field, and preventing a flow with a photo 
conductor front faco. Furthermore, the configuration which prepared the conductive layer in tho 
field by the side of the inside which does not contact a photo conductor with tho conductive 
resin sleeve which covered the field by the side of the outside surface in contact with a photo 
conductor front faco with the insulating matter on the conductive roller, or an insulating sleeve is 
also possible. 

[0209] Tho elastic roller which supports this one component system developer may rotate in a 
photo conductor drum and this direction, and may rotate to hard flow. When the rotation is this 
direction, it is desirable that K is larger than 100% to the peripheral speed of a photo conductor 
drum at a peripheral-speed ratio, h is easy to produce a problem in imago quafity. &ke the dear 
nature of Rhino is bad in it being 100% or less. The more a peripheral-speed ratio increases, the 
more, there are many amounts of the developer supplied to a development part the attachment- 
and- detachment frequency of a developer increases to an electrostatic latent image, the 
developer of an unnecessary part fails to be scratched and an imago faithful to an electrostatic 
latent imago is obtained by the repeat that a developer is given to a required part 100% or more 
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of a peripheral-speed ratio is still more preferably good. 

(0210] The developer thickness specification-pert material 166 can also use an elastic roller, 
without being restricted to an elastic blade, if a pressure we Wing is carried out to the front face 
of the developer support 1 82 by elastic force. 

(02 1 1] As an elastic blade and an elastic roller, silicone rubber, potyurethane rubber, the 
synthetic-resin elastic body: stainless steel like the rubber elasticity object: polyethylene 
terephthatato like N8R, and the metal elastic body like steel can be used. Furthermore, it can be 
used even if H is those complex. 

[02 1 2} Fixed maintenance is carried out at a developer container side, and the base which is an 
elastic blade upper edge part side resists the elasticity of a blade, bends a lower edge part side 
to the forward direction or hard Bow of a development sleeve, changes it into a condition, and 
makes a blade inside side (the case of hard flow external surface side) contact with elastic press 
moderately on a sleeve front face in the case of an elastic blade. 

(0213} the relative velocity which the feed roller 85 consists of the foam (fee pofyurcthane foam, 
and is not 0 to order or hard flow to developer support — having — rotating — supply of an one 
component system developer — the developer after the development on developer support 
(developer non-developed negatives) — also stripping off — it is carrying out. 
(0214] fr> a development field, in case the electrostatic latent image of a photo conductor is 
developed with the one component system developer on developer support, it is desirable to 
impress and develop the development bias of direct and/or an alternating current between 
developer support and a photo conductor drum. 

[0215] Next, a non-contact jumping development method is explained. 

[0216] As a non-contact jumping development method, the development approach using the one 
component system developer which has a magnetic toner or a nonmagnetic toner is mentioned. 
[0217] Here, the development approach using the one component system nonmagnetic developer 
which has a nonmagnetic toner is explained based on the outline block diagram shown in drawin g 

12 . 

[0218] A developer 170 supports the one component system nonmagnetic developer 176 held in 
the development container 1 7 1 which holds the nonmagnetic one component system developer 
176 which has a nonmagnetic toner, and the development container 171. As developer thickness 
specification-part material for regulating the feed roller 1 73 for supplying an one component 
system nonmagnetic developer on the developer support 172 for conveying to a development 
field, and developer support, and the developer thickness on developer support It has the 
churning member 175 for agitating the one component system nonmagnetic developer 178 in the 
****** blade 174 and the development container 171. 

[0219] 169 is an electrostatic latent-image supporter and latent-image formation is made by the 
electrophotography process means or electrostatic recording means which is not illustrated. 1 72 
is a development sleeve as developer support, and consists of a nonmagnetic sleeve which 
consists of aluminum or stainless steel 

[0220] Although aluminum and stainless rough tubing may be used for a development sleeve as it 
is. what sprayed the glass bead and damaged the front face to homogeneity preferably, and its 
thing which carried out mirror plane processing or thing which carried out the coat by resin is 
good. 

[0221] The one component system nonmagnetic developer 176 is stored in the development 
container 171. and is supplied by the feed roller 173 to up to the developer support 172. the 
relative velocity which the feed roller I 73 consists of the foam like poryurethane foam, and is not 
0 to order or hard flow to developer support — having — rotating — supply of a developer — 
the developer after the development on the developer support 1 72 (developer non-developed 
negatives) — also stripping off — it is carrying out. The one component system nonmagnetic 
developer supplied on the developer support 1 72 is applied to homogeneity and a thin layer by 
the elastic blade 1 74 as developer thickness specification-part material. 
[0222] The contact pressure force of an elastic spreading blade and developer support has 
preferably effective 0.5 - 12 kg/m 0.3 to 25 kg/m as a linear pressure of the direction of a 
development sleeve bus-bar. When the contact pressure force is smaller than 0.3 kg/m. 
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photo conductor which has a charge impregnation layer can be made 80% or more of applied 
voltage, and 90 more% or more. On the other hand, applied voltage is 0V and. as for the 
electrification potential of the photo conductor obtained by electrification using the conventional 
discharge, only electrification potential extent of the value which subtracted 640V from applied 
voltage was almost obtained for it more than by 640V less than [ 640V ]. 
[0229] The distance (d) of the electrical-potential-difference impression part of a contact 
electrification member and a photo conductor is desirable at the point that electrification native 
with good it being 300 micrometers - 800 micrometers is obtained. 

[0230] Thus, it is desirable to consider as the configuration which prepares the charge 
impregnation layer for helping the charge impregnation to a photo conductor in a photo 
conductor front face as a means which raises the charge impregnation electrification 
effectiveness to a photo conductor, using the contact electrification member of inside resistance 
in this invention, in order to prevent pinhole leak and adhesion in the photo conductor of an 
electrification member. 

[0231] As a charge impregnation layer, to an insulating binder, by light transmission nature And 
tho thing to constitute from an ingredient which was made to carry out optimum dose 
distribution of the conductive particle, and was considered as inside resistance. Although what 
constitutes the resin which has the high ion conductivity of light transmission nature in an 
insulating binder from mixing a thing which is made to carry out copolymerization and is 
constituted, or a resin simple subs Unco which has a photoconductivity by inside resistance can 
be considered It is desirable that each charge impregnation layer which consisted of these has 
resistance of an about [ 108 -lOISohmcm ]. 

[0232] By taking the above configurations, it is 103 of a contact electrification member 
conventionally. It is [ electrification by the charge impregnation which did not break out when it 
was not below the resistance of omega cm. and ] 104 conversely. If it is not more than omegacm, 
it is compatible in the prevention of pinhole leak which was not able to be prevented. 
[0233] The good electrification nature by the charge impregnation which was not produced 
unless this invention used tho contact electrification member of low resistance in the former. In 
order are satisfied with the contact electrification member of low resistance of the property of 
teak by the pinhole on the photo conductor which was not able to be prevented at coincidence 
and to acquire sufficient potential convergency. a photo conductor with a charge impregnation 
layer is contacted The resistance of the contact electrification member charged by impregnation 
sets sD over the impression electric-field range of the above-mentioned 20-V1 (V/cm). and is 
104. It is desirable to use the contact electrification member all over the range of omegacm - 
tOlO-ohmcm. In addition, the measurement environment was performed under 23 degrees C / 
65% of environment. 

[0234] Generally the resistance of an electrification member is changed by the impression 
electric field impressed to an electrification member, especially, by high impression electric field, 
resistance is low. by low impression electric field, the behavior that resistance becomes high is 
shown and the dependency of impression electric field is accepted. 

[0235] When the field where this photo conductor is charged in the nip section of this photo 
conductor and en electrification member when charged by pouring a charge into this photo 
conductor rushes in (in view of an electrification member upstream), the electrical-potential - 
difference difference of tho electrical potential difference impressed to the electrification 
potential and the electrification member of a photo conductor before inrush is large, and the 
impression electric field which are built over an electrification member for the reason become 
high. However, the impression electric field which starts an electrification member so much in 
order to approach in the direction whose difference a difference with potential with an applied- 
voltage ( which approaches gradually the applied voltage with which the potential on a photo 
conductor is impressed to an electrification member by per f ormi n g / in / a charge is poured into 
a photo conductor when a photo conductor passes the nip section, and / nip circles / 
electrification gradually, and is impressed to an electrical-potential-difference impression pert ]. 
and photo conductor top is small, and is 0V become smaH. That is, the impression electric field 
which the impression electric field built Over an electrification member in the process which 



homogeneity spreading of an one component system nonmagnetic developer becomes difficult 
and the amount distribution of electrifications of an one component system nonmagnetic 
developer serves as broadcloth, and causes fogging and scattering If the contact pressure force 
exceeds 25 kg/m. since a big pressure will be applied to an one component system nonmagnetic 
developer and an one component system nonmagnetic developer win deteriorate, it is not 
desirable that condensation of an one component system nonmagnetic developer occurs etc. 
Moreover, it is not desirable in order to require torque big in order to make developer support 
drive. That is. it becomes poss&to to unfold effectively condensation of the one component 
system nonmagnetic developer using the toner of this invention by adjusting the contact 
pressure force to 0.3 - 25 kg/m, and it becomes possible further to Start the amount of 
electrifications of an one component system nonmagnetic developer in an instant, 
[0223] An elastic blade and an elastic roDer can be used for developer thickness specification- 
part material, and. as for these, it is desirable to use the thing of the quality of the material of a 
frictions! electrification sequence suitable for a developer being charged in a desired polarity. 
[0224] In this invention, silicone rubber, poryurethane rubber, and styrene butadiene rubber are 
suitable. Furthermore, the organic resin layer tike a pcJyam.dc. polyimide. nylon, a me I amine, 
me famine bridge formation nylon, phenol resin, fkxxoresin. silicone resin, polyester resin, 
ur ethane resin, and styrene rosin may be prepared. Conductive rubber and conductive resin are 
used, moderate conductivity and electrification grant nature can be given by distributing a 
metallic oxide, carbon black, an inorganic whisker, and the finer and electric charge control agent 
lAo an inorganic fiber in the inside of rubber and resin of a blade further, an one component 
system nonmagnetic developer can be electrified moderately, and it is desirable. 
[0225] fci this nonmagnetic 1 component development approach, in tho system which carries out 
the thin layer coat of the one component system nonmagnetic developer on a development 
sleeve with a blade, in order to obtain sufficient image concentration, it is desirable to make 
thickness of the one component system nonmagnetic developer layer on a development sleeve 
smaller than the confrontation opening length beta of a development sleeve and a latent-imago 
supporter, and to impress alternation electric field to this opening That is. by the bias power 
supply 177 shown in drawin g .1 0 . by impressing the development bias which superimposed 
direct-current electric field to alternation electric field or alternation electric field between the 
development sleeve 172 and the latent-image supporter 169. migration of the one component 
system nonmagnetic developer from a development sleeve to a latent-image supporter can be 
made easy, and a stil better image can be obtained 

[0226] About the electrification process using the contact electrification member for being 
charged primarily, tho latent-image supporter front face used by the above-mentioned imago 
formation approach is explained to a detail below. 

[0227] In order to charge a supporter front face primarily by contact electrification in this 
invention As opposed to the photo conductor which has tho charge impregnation layer which has 
the volume-re sbtivity value whoso front face is 108-1 015-ohmcm When the volume-resistivity 
vaaje in the dynamic resistance measurement approach of having made the base of the body of 
revolution of a conductor contacting sets which of |V-VD|/d or M/d, or the electric field of the 
higher one to VI (V/cm). it sets all over the impression electric-field range of 20-VI (V/cm). 
104 It is charged by making the contact electrification member which is among the range of 
omegacm - 10 10- ohm cm contact, and impressing an electrical potential difference. The potential 
on the photo conductor at the time of the applied voltage which impresses V to a contact 
electrification member, and VD rushing into the nip section of a photo conductor and a contact 
electrification member here, and d are the distance of the electrical-potential-difference 
impression part of a contact electrification member, and a photo conductor. 

[0228] By taking the configuration using tho above-mentioned electrification member and photo 
conductor concerning this invention, the electrification starting potential Vh becomes it is small 
and possible [ the thing of tho electrical potential difference which impresses photo conductor 
electrification potential to an electrification member made to almost bo charged by 90% or 
more ]. For example, when the cSrect current voltage of 100- 2000V is impressed to an 
electrification member in an absolute value, electrification potential of the electrophotography 
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electrifies a photo conductor require for an electrification member by the upstream by differing 
in the upstream and the downstream of the nip section of en electrification member will be high, 
and it will be said in the downstream that it is low. 

[0236] Therefore, although the impression electric field of the upstream are determined by the 
applied voltage mostly impressed to an dectrification member since the potential on the photo 
conductor at the time of rushing "into the nip section of an electrification member is about 0V 
when it passes through the process which removes charges, such as a pro-exposure, before 
performing an electrification process It is determined by the applied voltage of electrification and 
an imprint, and the polarity, i.e.. the applied voltage impressed to the potential on the photo 
conductor after an imprint and an electrification member, when not establishing tho process 
which removes such a charge. 

[0237] Namely, when charged by pouring in a charge on a photo conductor, it sets. The 
resistance of an electrification member sets to a certain impression electric field of one point 
and is 104. Even if H is the range of omegacm - tOtO-ohmcm For example, if it becomes the 
resistance which exceeds lOlO-ohmcm in the range below "impression electric-field 0.3x (JV)/d) 
(V/cm) in 30% of applied voltage of the applied voltage impressed to an electrification member 
Although electrification by impregnation by the downstream of the nip section of on 
electrification member falls remarkably and electrification to 70% of applied voltage is good, 
remaining 30%. the impregnation nature of a charge gets worse, and a charge wiU be poured in on 
a photo conductor, and it wBI not be able to be charged to desired potential in ******, but will 
become poor electrification. That is. I hear that the resistance in low electric -field impression 
has big effect on the impregnation nature of the charge to a photo conductor more, and it is. 
[0238] Therefore, the volume-resistivity value in the dynamic resistance measurement approach 
of having made the base of the body of revolution of a conductor contacting the electrification 
member of this contact electrification member | When the electric field of the higher one ere set 
to VI (V/cm). set all over the impression electric-field range of 20-VI (V/cm). either V-VD|/d 
or M/d — 104 It is necessary to use the contact electrification member which is among tho 
range of omegacm - 1010-ohmcm. and potential equivalent to applied voltage can be mostly 
obtained on a photo conductor. 

[0239] On tho other hand, it is 104 at the impression electric field in the applied voltage 
impressed to an electrification member. If it becomes under omegacm. excessive leakage current 
wiO flow in from a contact electrification member to a crack, a pinhole, etc. which were produced 
on the photo conductor front feco. and surrounding poor electrification, expansion of a pinhole, 
and energization destruction of an electrification member will arise. The maximum impression 
electric field which whose potential on a photo conductor is 0V since the conductive layer (metal 
base) of a photo conductor has exposed the crack and tho pinhole section on a photo conductor 
to a front face, therefore aro built over an electrification member are determined by the applied 
voltage impressed to an electrification member. 

[0240] That is. the resistance of an electrification member is set to a certain impression electric 
field of one poait and it is 104. Even if it controls in the range of omegacm - 1010-ohmcm. tho 
result that poor electrification and pressure resistance are bad wiB be brought ' - 
[0241] In order to electrify this photo conductor, therefore, the maximum electric field 
concerning an electrification member, i.e. the impression electric field determined according to 
the oloc tricar-potential- difference difference of the applied voltage impressed to the photo 
conductor potential and the electrification member in the upstream of the electrification member 
nip section When a pro-expo suro process is made into the impression electric field VI (V/cm) of 
which of the impression electric field determined with the applied voltage impressed to an 
dectrification member in case a pinhole exists by a blemish etc. on installation or a photo 
conductor, or the higher one. It sets afl over the impression electric-field range of 20-VI 
(V/cm). and resistance is 104. It must be in the range which is omega- 1 01 Oohms. 
[0242] Since tho touch area of contact time ( increase and ] of an electrification member and a 
photo conductor increases the more tho more «t makes large nip width of face of an 
electrification member and a photo conductor, charge impregnation to a photo conductor front 
face is performed good, and dectrification is performed good. However, in within the limits of the 
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impression electric field, even if it narrows nip width of face, in order to obtain sufficient charge 
impregnation nature, when it is made into maximum Rt of the resistance by impression electric 
field, and minimum R2. it is desirable ( the resistance of an electrification member ] that it is 
within the Bmits of R1/R2 <=IOOO. In the process to which electrification is carried out within 
nip. it is because impregnation of the charge to a photo conductor does not follow in footsteps, 
but the nip section is passed and sufficient electrification may not be performed because 
resistance changes rapidly. 

(0243] On the electrical potential difference impressed to ■ contact electrification member, 
although AC discharge is not enough as the effectiveness of arranging electrification of a toner 
with the toner electrification polarity of normal and electrification of a toner is equal to the toner 
electrification polarity of normal in DC discharge To there being an inclination for electrification 
of a toner to become superfluous and being anxious about tho bad influence to development by 
the configuration which used the above photo conductors and a contact electrification member 
in this invention When electrification of the toner of a transfer residue complementary was 
arranged with the toner electrification polarity of normal and the amount of electrifications was 
also controlled by fitness, the image formation approach of having excelled in the recovery 
nature of the toner of a transfer residue complementary, and having the repeat property of the 
stable development became possible 

(0244) b-i this invention, it is desirable that a frictional electrification polarity with the photo 
conductor of a contact electrification member is the same as the electrification polarity of a 
photo conductor. As for the electrification potential of the photo conductor in the electrification 
process by charge impregnation, according to this invention persons' knowledge, frictional 
electrification with the photo conductor of a contact electrification member was added to the 
impregnation nature. The potential difference is produced between a contact electrification 
member and a photo conductor front face because photo conductor potential falls by frictional 
electrification that a frictional electrification polarity with the photo conductor of a contact 
electrification member is contrary to tho electrification polarity of a photo conductor, the faO of 
the photo conductor potential by frictional electrification — about — dozens — although it is to 
V. when the falJ of the recovery nature and the holdout of the transfer residue complementary 
toner of a contact electrification member and a contact electrification member consist of a 
magnetic particle etc. by this electric field, the transition to these photo conductors etc. b 
caused, and it becomes the cause of the image defect of POJJGOSUTO fogging. 

(0245) k» this invention, it is desirable that a contact electrification member moves with a 
peripheral-speed difference to a photo conductor. Maintaining the high life of a photo conductor 
for electrification stability with profit over a long period of time, when making it the passing 
speed on tho front face of peripheral speed of a contact electrification member differ from this 
photo conductor surface migration rate, it is possible to attain the high life of an electrification 
roller to coincidence, and the high stabilization of electrification and high life-ization of an image 
formation system can be attained. That is. a toner tends to adhere to the front face of a contact 
electrification member, and it is in the inclination for this adhesion toner to check electrification, 
and by changing a photo conductor surface migration rate and a contact electrification member 
surface migration rate, since substantial more many contact electrification member front faces 
can be supplied to the same photo conductor front faco. effectiveness is acquired to 
electrification inhibition. That is. when a transfer residual toner comes to an electrification part, 
the trouble that a discharge path is intercepted and potential paste-comes to be hard of the 
small toner of adhesion force with a photo conductor on a photo conductor front face, and it 
generates poor electrification as a result since it moves to the direction of an electrification 
member and resistance of an electrification member front face changes with electric fields 
locally is canceled effectively. 

[0246] From a viewpoint of development coincidence cleaning, according to the peripheral-speed 
difference between a contact electrification member and a photo conductor, a photo conductor 
front faco and the adhesion part of a toner can be torn off physically, the effectiveness of raising 
the effectiveness collected by electric field can also be expected, electrification control of tho 
toner of a transfer residue complementary can be earned out more efficient, and improvement in 



http://wvrw4.ipdlrtcipi.gojp/cgi-bin/tran.web.cgLeije 2006/06/07 



JP.10-333359.A [DETAILED DESCRIPTION] 31/56 ^— v? 



conductive electrification layer contacts the charge impregnation layer on the front faco of a 
photo conductor. Therefore, the property demanded as an electrification member is having tho 
proper resistance concerning sufficient consistency for this charge impregnation layer front face, 
and migration of a charge. 

[02S8] Therefore, by the approach of giving a flexible fiber edge to a front face using the 
approach to which the number of fiber is made increasing, tho member which napped the fiber 
interlaced object, or an electrostatic-frocking object by chemical etching processing of an 
approach and fiber which raises a fiber consistency using a super-thin fiber type-of-seasonar- 
prsvalence bicomponent fiber, the effectiveness of making the contact frequency to this charge 
impregnation layer increasing is acquired, and uniform and sufficient electrification is enabled. 
That is. a configuration in which the fiber edge which raises a fiber consistency, and to which a 
point of contact is made to increase contacts a charge impregnation layer is used suitable for 
this invention. 

[0259] It is desirable to generate super-thin fiber physically [ the aggregate which consists of a 
super-thin fiber type-of-seasonal-prevalence bicomponent fiber ]. or chemically, as for the 
napped fiber interlaced object, it is desirable that this fiber interlaced object is a super-thin fiber 
type-of-seasonal-prevalence bicomponent fiber, and, as for this super-thin fiber type-of- 
seasonal-prevalence bicomponent fiber. K is still more desirable to generate super-thin fiber 
physically or chemicaDy. and to be napped. 

[0260] As for an electrostatic-frocking object, it is desirable that chemical preparation is made 
for the configuration fiber by the acid, alkali, or the organic solvent Configuration fiber is a 
super-thin fiber type-of-seasonal-prevalence bicomponent fiber, and another desirable gestalt of 
an electrostatic-frocking object is a gestalt which is generating super— thin fiber physically or 
chemically. 

[0261] One of the desirable gestalten of this invention uses a magnetic particle for a contact 
electrification member. Furthermore, the volume-resistivity value of a magnetic particle is 104. 
omegacm-109 The gestalt of the conductive magnetic particle which controlled in the resistance 
range- which is omega cm is desirable. 

(0262) The mean particle diameter of this magnetic particle has desirable 5-20 micrometers. If 
smaller than 5 micrometers, it will be easy to produce adhesion of a magnetic brush in a photo 
conductor, and if larger than 200 micrometers, the consistency of the chain-Hike cluster of tho 
magnetic brush on a sleeve cannot be made dense, but it is in the inclination for the 
impregnation electrification nature to a photo conductor to worsen Furthermore, it is 10-100 
micrometers preferably, and by this particle-size within the limits, more efficiently, scraping and 
since it incorporates electrostatic and electrification of a toner is more efficiently controlled 
more certainly in a magnetic brush, a toner can be temporarily held for the toner of the transfer 
residue complementary on a photo conductor in a magnetic brush. Furthermore, the mean 
particle dUmetcr of a magnetic particle has more desirable 10-50 micrometers. 
(0263] With an optical microscope or a scanning electron microscope, the 100 or more whole 
mean particle diameter is extracted at random, computes volume particle size distribution with 
the horizontal maximum angular distance, divides the 32 logarithms of the range of 0.05 
micrometers - 200 micrometers with the 50% mean particle diameter, it being good also as mean 
particle diameter, and using the laser diffraction type particle- size- distribution measuring device 
HEROS (JEOL, make), measures, and is good also as mean particle diameter with 50% moan 
particle diameter. 

[0264] if tho magnetic particle which has such particle size is used for a contact electrification 
member, it is advantageous, when the number of points of contact with a photo conductor is 
markedly alike, and increases and uniform electrification potential is riven with a photo 
conductor. Furthermore, it is advantageous also at the point that substitution is in the magnetic 
particle which touches a photo conductor directly by rotation of a magnetic brush, and the faD of 
the charge impregnation nature by the dirt on the front face of a magnetic particle etc. can be 
reduced sharply. 

[0265] The gap of the attachment component and photo conductor holding a magnetic particle 
has the desirable range of 0.2- 2mm. if smaller than 0.2mm — a magnetic particle — the gap — a 



the recovery nature in development can be aimed at 

[0247] If the speed difference is prepared in a photo conductor front face and a contact 
electrification member front face, in order to prevent wear or contamination of a photo 
conductor front face or a contact electrification member front face according to the mutual 
rubbing effectiveness, the photo conductor of 90 degrees or more has the preferably effective 
contact angle of the water to a photo conductor front face 85 degrees or more. 
[0248] Preferably, when it changes a photo conductor surface migration rate and a contact 
e le c tr ific ation member surface migration rate, when V and a roller surface migration rate are set 
to v for the photo conductor surface migration rate in the contact section of a photo conductor 
and a rofler. the property by which the absolute value of v/V was stabilized in electrification 
nature as they are more than ( I.I or more 1 i.e. 110%, can be acquired, and improvement in the 
recovery nature of the toner of the transfer residue complementary in development is found. 
[0249] Although the shape of the shape of a blade and a brush has as the configuration of a 
contact electrification member, when setting a peripheral-speed difference as fitness, it is 
thought that it is advantageous. ( of the shape of the shape of the shape of a pivo table roOer and 
a belt and a brush roller ] 

[0250] As a rofler-l&o contact electrification member, as the quality of tho material, although 
JP. 1-21 1799 .A etc. has an indication, metals, such as iron, copper, and stainless steel, carbon 
distribution resin, a metal, or metallic-oxide distribution resin can be used as a conductive base. 

(0251) As a configuration of an elastic roller, what prepared the elastic layer, the conductive 
layer, and the resistive Layer on the conductive base is used. 

(0252) As an elastic layer, it can form by the thermoplastic elastomer like rubber or sponge and 
the styrene -butadiene thermoplastic elastomer tfco chloroprene rubber, poJyisopreno rubber. 
EPOM rubber, a poryurethane rubber, epoxy rubber, and isobutylene isoprene rubber, a 
polyurethane system thermoplastic elastomer, a polyester system thermoplastic elastomer, and 
an ethyiene-vinyl acetate thermoplastic elastomer. 

(0253) As a conductive layer, it is a volume resistivity 107 It is 106 preferably below omegacm. It 
is below omegacm. For example, the metal vacuum evaporationo film, conductive particle 
distribution resin, and conductive resin are used As an example, what distributed conductive 
particles, such as carbon, aluminum, nickel, and titanium oxide, in resin, such as urethane. 
polyester, and a vinyl acetate-vriyl chloride copolymer polymethyt methacrytate. is mentioned as 
an example of vacuum evaporationo film, such as aluminum, an indium, nickel, copper, and iron, 
and conductive particle distribution resin. As conductive resin, a quartemary-ammonium-satt 
content porymethyi methacrytate. a polyvvtyl aniline, a polyvinyl pyrrole, the pory di acetylene, and 
polyethyleneirnine are mentioned. 

(0254) For a resistive layer, a volume resistivity is 106. It is the layer which is omegacm -1012- 
ohmcm. and scmiconductanco resin, conductive particle distribution insulation resin, etc. can be 
used. As semiconouctance resin, the resin of ethyl cellulose, a nitrocellulose, methoxymethyr- 
ized nylon, ethoxy methytation nylon, copory amide, polyvinyl HIDORIN. and casein is used. As an 
example of conductive particle distribution resin, what carried out little distribution of tho 
conductive particles, such as carbon, aluminum, indium oxide, and titanium oxide, into urethane. 
polyester, a vinyl acetate-vinyl chloride copolymer, and the insulating resin like a porymethyi 
methacrylate is mentioned. 

(0255) One of tho desirable gestalten of this invention uses a pivotable brush roll for a contact 
electrification member, it is advantageous when the number of points of contact with a photo 
conductor is markedly alike, and increases from the roller which has a smooth front faco 
because the contact section with a photo conductor is detailed fiber, and giving uniform 
electrification potential with a photo conductor, 

[0256] As what is preferably used as the fiber oggregato which forms a brush, the aggregate 
which consists of a super-thin fiber type-of-seasonah-prevalence bicomponent fiber, the 
aggregate with which chemical preparation is made for fiber by the acid, alkali, or the organic 
solvent, the napped fiber interlaced object, and an electrostatic-frocking object are mentioned. 
[0257] It is thought that the essential electrification device in this invention performs charge 
impregnation in a charge impregnation layer from a conductive electrification layer because a 
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passage — being hard — the ** by which a magnetic particle is not smoothly conveyed in an 
attachment component top — poor electrification and the nip section — a magnetic particle — 
superfluous — collecting — adhesion in a photo conductor — being generated — being easy — 
since it wiD be hard to form the nip width of face of a photo conductor and a magnetic particle 
widely if larger than 2mm. it is not desirable. Furthermore. 0.3-O.7mm is especially preferably 
desirable 0.2- 1mm. 

[0266] Maximum magnetization sigmaB of said magnetic particle within the fiux density B of the 
field which has a magnet for a contact electrification member to hold a magnetic particle in this 
invention, and is generated with this magnet (T: testa), and this flux density B It is desirable to be 
set as each vakte with which the following relational expression is filled. 
[0267] When not filling a B-sigma B>=4 top type, since the magnetic force committed to a 
magnetic particle is small, the coercive force to the magnetic particle of a contact electrification 
member is not enough, a magnetic particle transfers to a photo conductor, and it may be lost 
[0268] The ferrite which was made to carry out a chain-like cluster with tho MAG. performed the 
alloy which contains tho element in which the ferromagnetism of iron, cobalt nickel, etc. is 
shown as this quality of the material in order to contact this magnetic brush to a photo 
conductor and to electrify it or a compound and oxidation treatment reduction processing, etc. 
as a magnetic particle concerning this invention, and adjusted resistance and which carried out 
presentation adjustment for example, and the Zn-Cu ferrite which carried out hydrogen 
reduction processing are used. In order to store tho resistance of a ferrite within above limits in 
the range below the above impression electric fields, if it is attained also by adjusting a metaled 
presentation and metals other than divalent iron generally increase in number, resistance will fall 
and will lifting-come to be easy of a rapid resistance fall. 

[0269] As for the frictional electrification polarity of tho magnetic particle used for this invention, 
it is desirable that it is not contrary to the electrification polarity of a photo conductor. Since 
the fad of the according to part for frictional electrification like photo conductor electrification 
potential with which it mentioned above serves as force of the direction of the transition to the 
photo conductor of a magnetic particle, the corxfitions of maintenance become severer to the 
contact electrification member of a magnetic particle. As an approach of controlling tho frictional 
electrification nature of a magnetic particle, calling at a magnetic particle surface coat is easy. 
[0270] The gestalt of tho magnetic particle which has tho surface Layer used for this invention 
carries out the coat of tho front face of this magnetic particle by the vacuum evaporationo film, 
the conductive resin film, the conductive pigment-content powder resin film. etc. There is no 
need that this surface layer not necessarily covers this magnetic particle completely. «*>d this 
magnetic particle may expose it in the range in which the effectiveness of this invention is 
acquired. That is, the surface layer may be formed in discontinuity. 

(0271] It is desirable to carry out tho coat of the conductive pigment-content powder resin film 
from viewpoints, such as productivity and cost 

[0272] Furthermore, it is desirable to carry out the coat of the resin film which distributed the 
conductive pigment of electronic conduction nature to the binding resin of high resistance from a 
viewpoint of controlling the electric-field dependency of resistance. 

(0273] It is desirable that resistance of the magnetic particle of a parent is also settled in the 
above-mentioned range from a viewpoint of it being necessary to store resistance of the 
magnetic particle behind a coat in the above-mentioned range with a natural thing, and malting 
large further tolerance of leak image generating by the rapid resistance fad by the side of high 
electric field and the magnitude of tho blemish on a photo conductor, and the depth, 
[0274] As binding resin used for covering of a magnetic particle Styrene. such as styrene and 
KURORU styrene: Ethylene, a propylene. The monoolefin like a butylene and an isobutylene: Vinyl 
acetate, propionic-ecid vinyl. Vinyl ester like benzoic-acid vinyl and butanoic acid virryr. A methyl 
acrytate. An ethyl ecrylate. butyl acrytato. acrylic-acid dodecyl. acrylic-acid octyl. Acrylic-acid 
phenyl, a methyl methacrytate. ethyl methacrytate. methocrylic-acid butyl. •Lphe-mothytene 
aliphatic series monocarboxylic acid ester Bus mcthecrylic-acid dodecyt Vinyl methyl ether. Vinyl 
ether like vinyl ethyl ether and vinyl butyl ether; the homopotymer or copolymer of vinyl ketones 
like a vinyl methyl ketone, a vinyl he»yl ketone, and a vinyl isopropenyl ketone is mentioned. As 
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especially typical binding resH they are the poh/ityreno from the point of the dispertibUily of a 
corwduc Iwc particle, the membrane formation nature as a coat layer, and productivity etc and a 
styrene-acrylic-acid elkyt copolymer (a styrene acrylonitriJe copolymer, a styrene-butadiene 
copolymer, a styrene maleic anhydride copolymer, polyethylene, and polypropylene are 
mentioned.). Ftatbermore. a polycarbonate, phenol resin, polyester, potyur ethane, an epoxy resin, 
polyolefine. a fluororesin, silicone resin, and a polyamide are mentioned. It is more desirable to 
include resin with smaD critical surface tension, for example. poJyoJeftne. a fluororesin. and 
silicone resin from a viewpoint especially of a toner pollution control. 

[0275] Furthermore, the resin which carries out a coat to a magnetic particle from a viewpoint 
which keeps large the tolerance of the resistance faD by the side of high electric field or the leak 
image prevention by the blemish on a photo conductor has desirable silicone resin with high- 
voltage-proof nature etc. 

[0276] As a fluororesin. the Pon vinyl fluoride, poryvinylidene fluoride. po»y trifluoro ethylene, pot/ 
chloro TORIFUROORO ethylene, poly clichlorodirluoroethene. polytetrafluoroethylcne. poly 
hexafkioropropylene. and the solvent soluble copolymer that other monomers copofymerized are 
mentioned, for example. 

[0277] As silicone resin, for example The Shin-etsu silicone company make KR271. KR282. 
KR3II. KR255. and KH 155 (straight silicone varnish), KR211. KR2I2. KR216. KR2I3, KR2I7. 
KR92I8 (silicone varnish for denaturationX SA-4. KR20S. KRS206 (silicone alkyd varnish). 
ESI001. ESI00IN. ESI002T. ESI 004 ( silicone epoxy vamishX KR9706 (silicone acrylic varnish). 
KR5203. KR5221 (silicone polyester vernishX SR2100. SR2101. SR2107. SR2M0. SR2108, 
SR2109, SR2400. SR24I0. SR241 1 end SH805 by the Toray Industries silicone company. 
SH80QA. SH840 is used. 

[027S] The measuring method of dynamic resistance of a magnetic particle was measured using 
equipment as shown in drawing I . To namely, the magnet endocyst sleeve 91 which is a 
magnetic particle attachment component with the aluminum drum 92 and the 0.5mm gap 94 
which are a conductive base It is made to equip with a magnetic particle 97 so that the nip 93 
with an aluminum drum may be set to 5mm. An electrification member and a photo conductor are 
rotated in the rotational speed at the time of actually performing image formation, and a hand of 
cut. Direct current voltage was impressed to the electrification member, by measuring the 
current which flowed in the system, it asked for resistance and dynamic resistance was further 
computed from the width of face of a gap 94. nip 93 and a magnetic particle, and an aluminum 
drum which touches. 

[0279] it sets to this invention and the charge impregnation layer of a photo conductor is 
constituted by inorganic layers, such as metal vacuum evaporationo film, or the electric 
conduction powder resin dispersion layer which distributed the conductive particle in binding 
resin, and it is formed when the vacuum evaporationo film carries out coating of vacuum 
evaporationo and the electric conduction powder resin distribution film by the coating method 
with suitable dipping coating method, spray coating method of construction, roll coat coating 
method, beam coating method, etc. The resin which has the high ion conductivity of light 
transmission nature in an insulating binder may consist of mixing, a thing which is made to carry 
out coporymerization and is constituted, or a resin simple substance which has a 
photoconductivity by inside resistance. As for the addition of a conductive particle, in the case 
of the conductive particle distribution film, it is desirable to tho binding resin 100 weight section 
the 2 - 250 weight section and that it is the 2-190 weight section more preferably. It is 
because it becomes the inclination for film reinforcement to fall to the case of under 2 weight 
sections, for a charge impregnation layer to become it is easy to be shaved off in being hard 
coming to obtain a desired volume-resistivity value and exceeding the 250 weight sections, and 
for the lifo of a photo conductor to become short, and is because it becomes easy to produce 
the poor image by resistance becoming low and latent-image potential flowing. 
[0280] Although it is also possible to suppose that it is the same as a lower layer binder, since 
the binder of a charge impregnation layer may disturb the coating side of a charge transportation 
layer in this case at the time of the coating of a charge impregnation layer, it needs to choose 
especially the coat method. 
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molecular weight distribution 5.2 (Mw/Mn)) 

The above-mentioned formula was warmed at 50 degrees C. TK type homomixer (product made 
from special opportunity-ized industry) was used, and it dissolved and distributed to 
homogeneity "m 9.000pm. A polymerization initiator 2 and the 2'-azobis (2.4- 
dimethyrvaleronitrile) 1 weight section were dissolved in this, and the polymerization nature 
monomer constituent was prepared. 

[0289] The above-mentioned polymerization nature monomer constituent is thrown in in said 
drainage system medium, and it is 55 degrees C and N2. It agitated by 9500rpm by TK type 
homomixer under the ambient atmosphere, and the polymerization nature monomer constituent 
was corned. 

[0290] Then, agitating by the BADORU impeller, it carries out after a I -hour reaction at 55 
degrees C. and a temperature up is carried out to 60 degrees C in 1 hour, and the temperature 
up was carried out to 80 degrees C. and it was made to react by tho programming rate of 40 
degrees C / Hr. after a 4-hour reaction for 4 hours. Bubbling of the nitrogen was carried out for 
every hour into the drainage system medium under polymerization reaction, and it adjusted so 
that the dissolved oxygen concentration in a drainage system medium might serve as 0.5 - 1.0 
mg/l. The residual monomer was distilled off under reduced pressure after polymerization 
reaction termination, after cooling, after adding the hydrochloric acid end dissolving a calcium 
phosphate salt, filtration, rinsing, and desiccation were carried out and the cyanogen coloring 
particle (cyanogen toner particle) with a weighted mean particle size of 7.0 micrometers was 
obtained. 

[0291] To the obtained cyanogen toner particle 100 weight section, externally adding of the 
hydrophobic silica whose specific surface area by the BET adsorption method is 200m 2 / g was 
carried out. and the cyanogen toner A was obtained. The ferrito carrier 95 weight section by 
which the acrylic coat was carried out was mixed to the obtained cyanogen toner A5 weight 
section, and it considered as the binary system developer. Fixing trial and durable evaluation 
were performed by the following e valuator A using this binary system developer. Toner physical 
properties and on evaluation result were shown in Tables 1 and 2. 

[0292] Durable evaluation was performed for the cyanogen toner A obtained in the example 2 
example I by the following e valuator B. The result was shown in Tables I and 2. 
[0293] In the example of comparison 1 example I. the cyanogen toner B and the binary system 
developer were obtained like the example 1 except a polymerization initiator 2 and 2'-azobis 
(2.4-dimethylvaleronitriJe) 3 weight ********. and fixing trial and durable evaluation were 
performed by the following evaluator A Toner physical properties and an evaluation result were 
shown in Tables I and 2. 

[0294] Durable evaluation was performed for the cyanogen toner 8 obtained in tho example I of 
example of comparison 2 comparison by the following evaluator B. The result was shown in 
Tables I and 2. 

[0295] Except adding a polymerization initiator 2 and the 2'-azobis (2.4-dimethylvalcrorwtri!e) 5 
weight section, and not adding tho low molecular weight polystyrene which is the low-molecular- 
weight matter in the example of comparison 3 example I, the cyanogen toner C and the binary 
system developer were obtained like the example 1. and fixing trial and durable evaluation were 
performed by the following evaluator A Toner physical- properties and an evaluation result were 
shown in Tables I and 2. 

[0296] Durable evaluation was performed for the cyanogen toner C obtained in the example 3 of 
example of comparison 4 comparison by the following evaluator B. The result was shown in 
Tables I and 2. 

[0297] Except not adding the low molecular weight polystyrene which is the tow-molecular- 
weight matter in the example of comparison 5 example 1. the cyanogen toner 0 and the binary 
system developer were obtained like the example I. and fixing trial and durable evaluation were 
performed by the following evaluator A Toner physical properties and an evaluation result were 
shown in Tables 1 end 2. 

[0298] Durable evaluation was performed for the cyanogen toner 0 obtained in the example 5 of 
example of comparison 6 comparison by the following evaluator B. The result was shown in 



[0281] In this invention, it is desirable that a charge impregnation layer contains an unguent 
particle. The reason is to expand electrification nip. since friction of a photo conductor and an 
impregnation electrification me mb er is reduced at the time of electrification, and for an 
electrification property to improve. It is more desirable to use the low fluororesin. silicone 
system resin, or poh/olefine system resin of critical surface tension especially as an unguent 
particle. Furthermore, tetrafluorocthylenc resin (PTFE) is used preferably, in this case, the 
addition of an unguent particle — tho binder 100 weight section — receiving — 2 - 50 weight 
section — 5-40 weight section is desirably desirable. Since under 2 weight sections are not 
enough as the amount of unguent powder, improvement in an electrification property is not 
enough, and it is because the resolution of an image and the sensabi&ty of a photo conductor fall 
greatly in the case where 50 weight sections ore exceeded. 

[0282] As for the thickness of tho charge impregnation layer in this invention, it is desirable that 
it is 0.1-10 micrometers, and it is especially desirable that it is 1-7 micrometers. 
[0283] Although this invention performs charge impregnation on the photo conductor front face 
which is the contact electrification member of inside resistance and has the surface electrical 
resistance of inside resistance it does not pour a charge into the trap potential which the quality 
of photo conductor facing has preferably, and is charged by charging a charge at the conductive 
particle of the charge impregnation layer which distributed the conductive particle to the binder 
insulating by fight transmission nature. 

[0284] Specifically. K is based on the theory which charges a charge by the contact 
electrification member at the minute capacitor which uses the conductive particle in a dielectric, 
an aluminum substrate, and a charge impregnation layer as a two-electrodes plate for a charge 
transportation layer. Under the present circumstances, tho conductive particle is electrically 
independent mutually and forms a kind of minute Boat electrode. For this reason, a photo 
conductor front face looks [ charge / in homogeneity potential / charge and ] in macro, but it is 
the situation that the charged minute countless conductive particle has covered the photo 
conductor front face in fact Therefore, even if laser performs image exposure, since each 
conductive particle is electrically independent. K becomes possible to hold an electrostatic latent 
image. 

[0285] Therefore, charge impregnation nature and charge holdout improve by substituting a 
conductive particle for the trap level which existed though it was few on the conventional usual 
photo conductor front face. 

[0286] A charge impregnation layer is produced on the polyethylene terephthalato (PET) film 
which made the front face vapor-deposit the electric conduction film, this is impressed with a 
volume-resistivity measuring device (4140mede from Hewlett Packard B pAMATER). and die 
measuring method of the volume-resistivity value of a charge impregnation layer impresses the 
electrical potential difference of 100V in 23 degrees C and 65% of environment, and measures 
here. 
[0287] 
[Example] 

To the example 1 ion- ex change -water 700 weight section, it is 0.1 M-Na3 P04. After supplying 
the water-solution 450 weight section and warming at 50 degrees C. it agitated in lO.OOOrpm 
using TK type homomixer (product made from special opportunity-ized industry) They are 1.0 
M-CaC12 to this. The water-solution 70 weight section was added gradually, and the drainage 
system medium containing a calcium phosphate salt was obtained. 
[0288] 

(Monomer) Styrene The 1 70 weight sections n- butyl acrylste 30 weight sections (coloring agent) 
C. I. pigment blue 1 5:3 Ten weight sections (electric charge control agent) Metallic compounds of 
a dielkyl salicylic acid 2 weight section (polar resin) Saturated polyester 20 weight sections (the 
acid number 10. peak molecular weight 15,000) 

(Release agent) Behenyl stearste 30 weight sections (the DSC maximum endoergic peak: 68 
degrees C) 

(Cross linking agent) Divinylbenzene The 0.2 weight sections (low-molecular-weight matter) Low 
molecular weight polystyrene Six weight sections (weight average molecular weight (Mw) 2.800. 
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Tables I and 2. 

[0299] Except low-molecular-weight-polystyrene 1 5 weight ******** which is the low- 
molecular- weight matter in the example of comparison 7 example I. the cyanogen toner E and 
the binary system developer were obtained like the example 1, and fixing trial and durable 
evaluation were performed by the following evaluator A. Toner physical properties and an 
evaluation result were shown in Tables 1 and 2. 

[0300] Durable evaluation was performed for the cyanogen toner E obtained in the example 7 of 
example of comparison 8 comparison by the following evaluator B. The result was shown in 
Tables 1 and 2. 

[0301] In example of comparison 9 example I. the amount 3 of a polymerization initiator 2 and 
the 2'-azobis (2.4-dimethylvaleronttrile) used was changed into tho weight section, and tho 
polymerization nature monomer constituent was prepared, without adding the low molecular 
weight polystyrene which is the low-molecular- weight matter. 

[0302] Changing the temperature of the drainage system medium at the time of granulation of a 
polymerization nature monomer constituent into 60 degrees C. and agitating by the paddle 
impeller after granulation If it removes having carried out the temperature up to 80 degrees C in 
I hour, having changed polymerization conditions so that it might be made to react for 1 0 hours, 
and having not performed bubbling of tho nitrogen to the inside of a drainage system medium 
during the polymerization reaction further The cyanogen toner F and the binary system 
developer were obtained like die example 1. and fixing trial and durable evaluation were 
performed by the following evaluator A Toner physical properties and an evaluation result were 
shown in Tables 1 and 2. bi addition, the dissolved oxygen concentration in the drainage system 
medkan under polymerization reaction was 1.5 mg/l. 

[0303] Durable evaluation was performed for the cyanogen toner F obtained in the example 9 of 
example of comparison 10 comparison by the following evaluator B. The result was shown in 
Tables 1 and 2. 
[0304] 

Example 1 1 of a comparison (monomer) Styrene The 1 70 weight sections You ethyfhexyl acrytate 
30 weight sections (coloring agent) C.I. pigment bluo 15:3 Ten weight sections (electric charge 
control agent) Metallic compounds of a diaikyl salicylic acid Two weight sections (release agent) 
Paraffin wax 30 weight sections (the DSC maximum endoergic peak 70 degrees C) 
(Polymerization initiator) 2 and 2 -azobts (2.4-dimethyfeateronitrilc) Ten weight sections Dimethyl 
2. 2*-azo screw iso butyrate One weight section [0305] The above-mentioned formula was 
warmed at 60 degrees C. TK homomixer (product made from special opportunity-ized industry) 
was used, it dissolved and distributed to homogeneity in 9.000rpm. and the polymerization nature 
monomer constituent was prepared 

[0306] Replace with the polymerization ntturo monomer constituent used in the example 1. and 
the above-mentioned polymerization nature monomer constituent is used. At 60 degrees C. 
changing the temperature of tho drainage system medium at the time of granulation into 60 
degrees C. and agitating by the paddle impeller after granulation over 1 hour After a 7-hour 
reaction. If it removes having carried out the temperature up to 80 degrees C in 0.5 hours, 
having changed polymerization conditions so that it might bo made to react for 4 hours, and 
having not performed bubbling of tho nitrogen to the inside of a drainage system medium during 
the polymerization reaction further The cyanogen toner G and the binary system developer were 
obtained like the example 1. and fixing trial and durable evaluation were performed by the 
following evaluator A Toner physical properties and an evaluation result were shown in Tables 1 
and 2. ki addition, the dissolved oxygen concentration in the drainage system medium under 
polymerization reaction was 5 mg/l. 

[0307] Durable evaluation was performed for the cyanogen toner C obtained in the example 1 1 
of example of comparison 12 comparison by the following evaluator B. The result was shown in 
Tables 1 and 2. 

[0308] To tho example 3 ion-exchange-water 800 weight section, it is 0.1 M-Na3P04. After 
supplying the water— sokition 500 weight section and warming at 50 degrees C. it agitated in 
lO.OOOrpm using TK type homomixer (product made from special opportunity-ized industry). 
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They are t.O M-CaCI2 to this. The water-solution 70 weight section was added gradually, and 

the drainage system medium containing a calcium phosphate salt was obtained 

[0309] 

(Monomer) Styrene The 185 weight sections o-butyt acrytate 15 weight sections (coloring agent) 
C. L pigment yellow 17 15 weight sections (electric charge control agent) Metallic compounds of 
a cfialVyl salicylic acid 2 weight section (polar resin) Saturated polyester 1 5 weight sections (the 
acid number 15. peak molecular weight: 20.000) 

(Release agent) Ester wax (the DSC maximum endoergic peak: 70 degrees C) 30 weight sections 
(cross linking agent) Divinytbenzena The 0.5 weight sections (tow-molecular— weight matter) Low 
molecular weight polystyrene Six weight sections (weight average molecular weight (Mw) 3.500. 
molecular weight distribution 4.5 (Mw/Mn)) 

The above-mentioned formula was warmed at 50 degrees C. TK type homomtxer (product mado 
from special opportunity-ized industry) was used, and it dissolved and distributed to 
homogeneity in 9.000rpm. A polymerization initiator 2 and the 2'-azobis (2.4- 
dmethyhraleronitnle) I weight section were dissolved in this, and the polymerization nature 
monomer constituent was prepared 

[0310] The above-mentioned polymerization nature monomer constituent is thrown in in said 
drainage system medium, and it is 55 degrees C and N2. It agitated by 9500rpm by TK type 
homomixer under the ambient atmosphere, and the polymerization nature monomer constituent 
was corned. 

(031 1] Agitating by the BA00RU impeller after that, it carries out after a 1-hour reaction at 55 
degrees C. and a temperature up is carried out to 60 degrees C in 1 hour, and the temperature 
up was carried out to 80 degrees C. and it was made to react by the programming rate of 40 
degrees C / Hr. 4 hours after for 4 hours. Bubbling of the nitrogen was carried out for every 
hour into the drainage system medium under polymerization reaction, and ft adjusted so that the 
dissolved oxygen concentration in a drainage system medium might serve as 0.5 - 1.0 mg/l. The 
residual monomer was distilled off under reduced pressure after porymerization reaction 
termination, after cooling, after adding the hydrochloric acid and dissolving a calcium phosphate 
salt filtration, rinsing, and desiccation were carried out and the yellow coloring particle (yellow 
toner) with a weighted mean particle sizo of 7.2 micrometers was obtained.' 
(0312] To the obtained yellow coloring particle 100 weight section, externally adding of the 
hydrophobic silica whoso specific surface area by the BET adsorption method is 200m 2 / g was 
carried out. and the yellow toner H was obtained. The ferrite carrier 95 weight section by which 
the acrylic coat was carried out was mixed to the obtained yellow toner H5 weight section, and it 
considered as the binary system developer. Fixing trial and durable evaluation were performed by 
the following evaluate* A using this binary system developer. Toner physical properties and an 
evaluation result were shown in Tables 1 and 2. 

[0313] Durable evaluation was performed for the yellow toner H obtained in tho examplo 4 
example 3 by the following e valuator B. The result was shown in Tables 1 and 2. 
[0314] to tho example of comparison 13 examplo 3. the yellow toner I and the binary system 
developer were obtained for the ester wax which is a release agent like the example 3 except 90 
weight ********, and fixing trial and durable evaluation were performed by the following 
evaluator A. Toner physical properties and an evaluation result wero shown in Tables 1 and 2. 
(03 1 5] Durable evaluation was performed for the yellow toner I obtained in the examplo 1 3 of 
example of comparison 14 comparison by the following evaluator B. The result was shown in 
Tables 1 and 2. 

[0316] Except not adding the ester wax which is a release agent in the example of comparison 
15 example 3. the yellow toner J and the binary system developer were obtained like the 
example 3. and fixing trial and durable evaluation were performed by the following evaluator A. 
Toner physical properties and an evaluation result were shown in Tables 1 and 2. 
[0317] Durable evaluation was performed for the yellow toner J obtained m the example 15 of 
example of comparison 16 comparison by Evaluator B. The result was shown in Tables I and 2. 
[0318] To the example 5 ion-exchange-water 700 weight section, it is 0.1 M-Na3 P04. After 
supplying the water-solution 450 weight section and warming at 50 degrees C. it agitated in 
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the crushing object of the toner constituent of 1mm mesh pass was obtained Furthermore, after 
the mechanical grinder ground this crushing object to the volume mean diameter of 20-30 
micrometers, the jet mill using the collision between particles in a revolution style ground, in the 
surface treatment machine, the toner constituent was reformed according to thermal and 
mechanical shearing force, the multistage rate classifier performed the classification, and the 
black toner particle with a weighted mean particle size of 6.9 micrometers was obtained. 
[0326] Tho colloidal silica 1.4 weight section was added to this black toner particle 98.6 weight 
section, it mixed, and the black grinding toner L was obtained. The ferrite carrier 95 weight 
section by which the acrylic coat was carried out was mixed to this black toner L5 weight 
section, and it considered as the binary system developer. Fixing trial and durable evaluation 
were performed by the following evaluator A using this binary system developer. Toner physical 
properties and an evaluation result were shown in Tables 1 and 2. 

[0327] After supplying the water 1 80 weight section which carried out the nitrogen purge to the 
example 7 4 opening flask, and tho 0.2wt% water- solution 20 weight section of polyvinyl alcohol, 
the styrene 77 weight section, acrytic-ecid-n-butyl 23 weight section. 2. and 2'-azobis (2.4- 
dimethyrvaleronitrile) t.5 weight section and the diviny (benzene 0.0 1 weight section were added 
and agitated, and it considered as suspension. Then, after nitrogen permuted the inside of a 
flask, the temperature up was carried out to 70 degrees C. it held to this temperature for 10 
hours, and the polymerization reaction was performed 

[0328] After rinsing this polymer, keeping temperature at 65 degrees C. it dried in the reduced 
pressure environment and resin was obtained. This resin 88 weight section, the salicylic-acid 
metallic-compounds 2 weight section, the Ouinacridone 5 weight section, the paraffin wax 9 
weight section, and the tow-molecular-weight-potystyrene (weight-average-molecular-weight 
(Mw) 3,500, molecular woight distribution 4.5 (Mw/Mn)) I weight section were mixed with the 
fixed tub type dry-blending machine, and tho 2 shaft extruder performed melting kneading, having 
connected with the suction pump and attracting a vent-port. 

[0329] Coarse powder of this melting kneading object was carried out with the hammer mitt, and 
the crushing object of the toner constituent of 1mm mesh pass .was obtained. Furthermore, after 
the mechanical grinder ground this crushing object to the volume mean diameter of 20-30 
micrometers, the jet mill using the collision between particles in a revolution style ground, in the 
surface treatment machine, the toner constituent was reformed according to thermal and 
mechanical shearing force, the multistage rate classifier performed tho classification, and the 
Magenta toner particle with a weighted mean particle size of 7.5 micrometers was obtained 
[0330] The colloidal silica 1.4 weight section was added to this Magenta toner particle 98.8 
weight section, it mixed and the Magenta grinding toner M was obtained The ferrite carrier 95 
weight section by which the acrylic coat was carried out was mixed to this Magenta toner M5 
weight section, and it considered as the binary system developer. Fixing trial and durable 
evaluation were performed by the following evaluator A using this binary system developer. 
Toner physical properties and an evaluation result were shown in Tables I and 2. 
[0331] (The evaluation approach) 

The non-established image was formed on record material using the reconstruction machine 
which converted full colour copying machine CLC-500 (Canon. Inc. make) of evaluator A 
marketing into the development counter with an usable nonmagnetic one component system 
developer, and the circumference process. 

[0332] Fixing of the non-established image formed on record material set the commercial fixing 
assembly of MP -6 550 (Canon. Inc. make) as fixing speed 150 mm/sec. and used what was 
converted so that fixing temperaU»*e could be modulated at intervals of 5 degrees C (120 
degrees C - 220 degrees C). As record material, the commercial copying-paper Canon new dry 
paper (the CANON SALES CO, INC. sale and basis-weight:54 g/m2) was used. 
[0333] The non-established image was formed on record material using the reconstruction 
machine changed into the development counter which develops copying machine NP-6030 
(Canon. Inc. make) of evaluator B marketing using nonmagnetic one component system 
development material as shown in drawing 5 . 

[0334] Fixing of the non-established image formed on record material set the commercial fixing 



lO.OOOrpm using TK type homomixer (product made from special ceportunHy-ized industry). 
They are 1.0 M-CaC»2 to this. The water-solution 70 weight section was added gradually, and 
the drainage system medium containing a calcium phosphate salt was obtained. 
[0319] 

(Monomer) Styrene The 1 70 weight sections n-butyl acrytate 30 weight sections (coloring agent) 
C. L pigment blue 1 5:3 Ten weight sections (electric charge control agent) M eta the compounds of 
a du&Vyl sabcySc acid 2 weight section (polar resin} Saturated polyester 20 weight sections (the 
acid number 10. peak molecular weight: 1 5.000) 

(Release agent) Behenyi stearate 30 weight sections (the DSC maxWnum endoergic peak: 68 
degrees C) 

(Cross linking agent) DWmylbenzeno The 0.2 weight sections (tow-molecular-wetght matter) Low 
m ole cula r weight polystyrene Six weight sections (weight average molecular weight (Mw) 2.800. 
molecular weight distribution 5.2 (Mw/Mn)) 

The above-mentioned formula was warmed at 50 degrees C, TK type homomixer (product made 
from special opportunity-ized industry) was used and it dissolved and distributed to 
homogeneity in 9.000rpm. A polymerization initiator 2 and the 2'-azobis (2.4- 
dmethylvaleronitrile) 4 weight section were dissolved in this, and the polymerization nature 
monomer constituent was prepared 

[0320] The above-mentioned polymerization nature monom er constituent is thrown in in said 
drainage system medium, and it is 55 degrees C and N2. It agitated by 9500rpm by TK type 
homomtxer under the ambient atmosphere, and the porymerization nature monomer constituent 
was corned. 

[0321] Then, agitating by the BAOORU impeller, it carries out after a 1-hour reaction at 55 
degrees C. and a temperature up is carried out to 60 degrees C in 1 hour, and the temperature 
up was carried out to 80 degrees C. and it was made to react by the programming rate of 5 
degrees C / Hr. 4 hours after for 4 hours. Bubbling of the nitrogen was carried out for every 
hour into the dratoago system medium under polymerization reaction, and it adjusted so that tho 
dissolved oxygen concentration in a drainage system medium might serve as 0.5 - 1.0 mg/l. Tho 
residual monomer was distilled off under reduced pressure after polymerization reaction 
termination, after cooling, after adding the hydrochloric acid and dissolving a calcium phosphate 
salt, filtration, rinsing, and desiccation were carried out and the cyanogen coloring particle 
(cyanogen toner) with a weighted mean particle size of 7.0 micrometers was obtained. 
[0322] To the obtained cyanogen coloring particle 100 weight section, externally adding of the 
hydrophobic silica whose specific surface area by the BET adsorption method is 200m 2 / g was 
carried out. and tho cyanogen toner K was obtained Tho ferrite carrier 95 weight section by 
which the acrylic coat was carried out was mixed to the obtained cyanogen toner K5 weight 
section, and it considered as the binary system developer. Fixing trial and durable evaluation 
were performed by the following evaluator A using this binary system developer. Toner physical 
properties and an evaluation result were shown in Tables I and 2. 

[0323] After supplying the water 180 weight section which carried out the nitrogen purge to the 
example 6 4 opening flask, and the 0.2wt% water- solution 20 weight section of polyvinyl alcohol, 
the styrene 77 weight section, the acrylic-acid- n-butyl 23 weight section, the benzoyl peroxide 
3 weight section, and tho divinylbenzene 0.01 weight section were added and agitated, and it 
considered as suspension. Then, after nitrogen permuted the inside of a flask, the temperature 
up was carried out to 80 degrees C. it held to this temperature for 10 hours, and the 
polymerization reaction was performed 

[0324] After rinsing this polymer, keeping temperature at 65 degrees C. it dried in the reduced 
pressure environment and resin was obtained. This resin 88 weight section, the metal-containing 
azo dye 2 weight section, the carbon black 5 weight section, the paraffin wax 8 weight section, 
and the tow-molecular-weight-polystyrene (weight-avers ge-molecular-weight (Mw) 2,800, 
molecular weight distribution 5.2 (Mw/Mn)) 2 weight section were mined with the fixed tub type 
dry-blending machine, and the 2 shaft extruder performed melting kneading, having connected 
with the suction pump and attracting a vent-port 

[0325] Coarse powder of this melting kneading object was carried out with the hammer mill, and 
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assembly of NP-6650 (Canon. Inc. make) as fixing speed ISO mm/sec. and used what was 
converted so that fixing temperature could be modulated at intervals of 5 degrees C (120 
degrees C - 220 degrees C). As record material, the commercial copying-paper Canon new dry 
paper (the CANON SALES CO, INC. sale and basis-weight:54 g/m2) was used. 
[0335] to drawing 5 . 52 is a photo conductor drum as a latent-image supporter. In addition. 55 It 
is a corona-electrical-charging machine for the front face of the photo conductor drum 52 being 
charged primarily. 56 It is exposure for forming an electrostatic latent image in photo conductor 
drum 52 front face charged primarily. 5 1 is a developer using the nonmagnetic one component 
system developer which has a toner for developing the electrostatic Latent image formed on the 
photo conductor 52. 54 It is the record material as imprint material which imprints a toner image, 
and 53 is a corona-transfer machine for imprinting the toner image of a photo conductor 52 to 
the record material 54. As a developer 52. it carried out on the following development conditions 
using the developer shown in drawing 12 R> 2. 

[0336] development condition development sleeve: — beta: 500 micrometer elastic blade ( of # 
openings between the stainless steel sleeve development sleeve which carried out blasting 
processing with the glass bead of 600. and a photo conductor drum ]: — developer thickness 
[ on the ur ethane GOMUBU rate development sleeve which prepared the Nylon layer in the front 
face ]: — 70-micrometer development bias: — alternating current electric-field process with a 
peak voltage of 2kV speed: — 150 m/sec (0337) It evaluated about the following evaluation 
criteria using the above-mentioned ovatuators A and B. 
[0338] (Evaluation criteria) 

fogging fogging measured the amount of fogging using the reflective formality meter (TOKYO 
DENSHOKU CO, REFLECTOMETER ODEL TC-6DS made from LTD) (Ds-Or when setting the 
reflection density average value of the form before Ds and a print to Or for the white section 
reflection density worst votoe after a print was made into the amount of fogging). The 2% or tess 
of the amounts of fogging is the good image which does not have fogging substantially, and when 
it exceeds SV they are an indistinct image with which fogging is conspicuous. 
(0339) The valuation basis about each of Evaluator A and Evaluator B is shown below. 
[0340] (Valuation basis of Evaluator A) 

At the time of » 20.000- sheet print termination, it is the 7% or more of the amounts of fogging 
[0341] at the time of 2% or more termination [ e 5,000 sheet print ] of the amounts of foggtog at 
the time of 2% or more termination ( d 1 0.000 sheet print ] of the amounts of fogging at tho time 
of 2% or more termination [ c: 1 5.000 sheet print ] of the amounts of fogging at the time of tess 
than 2% termtoatton [ b^O.OOO shoot print ] of the amounts of fogging (Valuation basis of 
Evaluator B) 

At the time of a:3.00O- sheet print termination, it is the 2% or mora of the amounts of fogging 
[0342] at the time of 2% or more termination [ e:100 sheet print ] of the amounts of fogging at 
the time of 2* or more termination [ d500 sheet print J of the amounts of fogging at the time of 
2% or mora termination [ c: 1.000 sheet print ) of the amounts of fogging at the time of less than 
2% termination [ b:3.000 sheet print ) of the amounts of fogging. About toner welding toner 
welding the toner contamination to a carrier, a sleeve, and a photo conductor was viewed, and 
extent of toner welding was evaluated based on the following valuation bases. 
[0343] (Valuation basis of Evaluator A) 

Toner welding generating is not carried out at the time of a:20.000- sheet print termination, but it 
is toner welding generating (valuation basis of Evaluator B) at the time of e:5.000 toner welding 
generating print termination at the time of 410.000 toner welding generating print termination at 
the time of c: 1 5.000 toner welding generating print termination at the time of b: 20.000-sheet 
print termination. 

Toner welding generating ia not carried out at the time of a:3.000-sheet print termination, but it 
is toner welding generating [0344] at the time of e: 1 00 toner welding generating print termination 
at the time of d:500 toner wekfing generating print termination at the time of c: 1.000 toner 
welding generating print termination at the time of b:3.000- sheet print termination. Measurement 
of the amount of electrifications of the amount toner of toner electrifications was performed by 
the following approaches. 
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[0345] In Evaluate*- A. the toner which contained tho earner from the CLC-500 reconstruction 
inside of a plane at the time of durable initiation and durable termination was taken out. and the 
amount of electrifications of a toner was measured using the following measuring device and the 
following measuring method, and the count approach. 

[0346] In Evakutor B. under ordinary temperature normal -relative-riumidity conditions, after 
leaving a toner and a carrier one whole day and night, tho amount of electrifications of a toner 
was measured using the following measurement instalation and the following measuring method, 
and the count approach. 

[0347) Drawin g 8 is the explanatory view of the equipment which measures the amount of 
TORtBO charges of a toner. First, the mixture of the weight ratio 1:19 of the toner which is going 
to measure the amount of frictional electrifications, and a carrier is put into the 50- 1 00ml bottle 
made from polyethylene, it permeates by the hand for 5 - 10 minutes, about 0.5-l.5g (developer) 
of the jo mixture is put into the metallic measurement container 202 which has the screen 203 of 
500 meshes ir> a bottom, and it covers with the metallic free wheel plate 204. It is **** Wl about 
the weight of the measurement container 202 whole at this time. It is referred to as (gX Next, in 
the suction machine 201 (the part which touches the measurement container 202 is an insulator 
at least). it draws in from the suction opening 207. the airflow control valve 206 is adjusted, and 
the pressure of a vacuum gage 205 is set to 250mmAq(s). tn this condition, suction is performed 
for 2 minutes sufficiently preferably, and suction removal of the toner is carried out. Potential of 
the electrometer 209 at this time is set to V (bolt). 208 is a capacitor and sets capacity to C 
(micro F) here. It is **** W2 about the weight of the whole measurement container of a suction 
machine. It is referred to as (g). The amount (mCAg) of frictional electrifications of this toner is 
calculated like a bottom type. 
(0348) 

[External Character 2] 

► (mC/kg) - 

[0349] About image concentration image concentration, it measured (5mm angle. 500mm round 
head, and solid one) with the Macbeth densimeter (made in Macbeth). 

[0350] The decision of fixing initiation concentration fixing initiation temperature is symbol paper 
about the fixing vnage obtained from 120 degrees C by being established by modulating fixing 
temperature at intervals of 5 degrees C. and made peeling of guess and an image the 
temperature used as 1 0% or less with the decreasing rate (%) of reflection density by ten round 
trips and about lOOg load. 

[0351] The decision of offset temperature offset temperature modulated fixing temperature at 
intervals of 10 degrees C from 120 degrees C. and when what formed the solid image (the 
amount 0.5 of toners - 0.6 mg/cm2) of 5 cm x 5cm area in the copying-paper tip center section 
was **♦*( ed), the toner of this solid image section separated in the **** direction back end 
section of a copying paper, and it was made into the temperature at tho time of a re-imprint 



[0352] 
[Table 1] 
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[0353] 
[Table 2] 
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[0354] If it removed using the C.L pigment yellow 17 for the C.l. pigment blue 15:3 used in the 
example 8 example I as a ****** coloring agent, the yellow toner N and the binary system 
developer were obtained like the example I. 

[0355] If it removed using a quinecridone pigment for the C.L pigment blue 15:3 used in the 
example 1 as a ****** coloring agent, the Magenta toner O and the binary system developer 
were obtained liko the example I. 

[0356] If it removed using carbon black for the C.l. pigment blue 15:3 used in the example 1 as a 
****** coloring agent the black toner P and the binary system developer were obtained liko the 
example 1. 

[0357] When the binary system developer of four colors of the binary system developer which' 
has the cyanogen toner A of an example 1 was used for Evaluate*- A in addition to the binary 
system developer which has the binary system developer which has the above-mentioned yellow 
toner N, the binary system developer which has the Magenta toner O. and the black toner P and 
the full color image was formed, the outstanding color tone and gradation nature were shown, 
and the contamination to an electrification member was not seen, either, but ftxablo was good. 
[0358] ft used for the image formation equipment which shows four sorts of color toners, the 
cyanogen toner A used in the example 19 example 6. the yellow toner H, the Magenta toner O. 
and the black toner P. to drawin g 9 . and the full color image was formed. 
[0359] The photo conductor front face was primarily charged on the following electrification 
conditions using the electrification roller which formed in the front face of a conductive sleeve 
with a diameter of 18mm the elastic layer which used potyurethane as the base as an 
electrification member. 

[0380] electrification condition electrification bias: — the hand of cut of an electrification roller 
and peripheral-speed difference: to a constant -current-control photo conductor drum with an 
AC current vok»e [ A ] of 1 900micro — a photo conductor drum — receiving — a foBower (with 
no peripheral— speed difference) 

Photo-conductor surface potential: The laser beam was irradiated and the digital electrostatic 
latent image was formed in the -5O0-V-primary-chargod photo conductor front face. 
[0361] As a developer, reversal development was performed for the digital electrostatic latent 
mage on a photo conductor on the following development conditions using the developer using 
the non-contact development method using the nonmagnetic I component developer shown in 
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drawing, and the toner image was formed. Development actuation was performed 4 times by the 
color order of yellow, a Magenta, cyanogen, and black. 

[0362] development condition development sleeve: — beta 500 micrometer elastic Wade [ of # 
openings between the stainless steel sleeve development sleeve which carried out blasting 
processing with the glass bead of 600. and a photo conductor drum ]: — developer thickness 
[ on the urethane GOMU8U rate development sleeve which prepared the Nylon layer tn the front 
face J: — 70-rnicrometer development bias: — alternating current electric-field process with a 
peak voltage of 2kV speed: — 150 m/sec [0363] Electrostatic image transfer of the toner image 
developed on the photo conductor was carried out 4 times on the following imprint conditions on 
the middle imprint object by the order of a yellow KARATONA image, a Magenta KARATONA 
image, a cyanogen color toner image, and a black calla toner image (1st imprint process), and it 
carried out electrostatic image transfer of the full color image which has the toner of four colors 
on record material by one imprint actuation (2nd imprint process) on the following imprint 
conditions using tho imprint member. 

[0364] As a middle imprint object, the middle imprint drum in which the elastic layer was formed 
on the front faco of a conductive drum with a diameter of 186mm was used. 
[0365] As imprint conditions in the 1st irnprint process, the imprint bias of 10O-200V was 
impressed to the middle imprint drum. The conductive platen with a diameter of 18mm was used 
as an imprint member in the 2nd imprint process. 

[0366] imprint condition imprint bias [ in the 2nd imprint process ): — contact pressure force 
( of an imprint roller ]: to a IkV direct-current-voltage middle imprint object — heating fixing of 
the full color image which has the color toner of four colors imprinted on Ikgf record material 
was carried out by tho following fixing assemblys. 

[0367] The heating roller fixing assembly which has the pressurize tion roller which has the 
heating roller and elastic layer which can be modulated at intervals of 5 degrees C, and carries 
out the pressure welding of the fixing concentration to a heating roller as a Fixing assembly was 
used. 

[0368] Consequently, offset-proof nature was high, the fixing temperature field was large, and 
the good full color image was obtained in the large fixing temperature field. 
[0369] (Example 1 of electrification member manufacture) 2.3 1 (CuO) I which has the mean 
particle diameter of 25 micrometers (Fo 203) (ZnO) The Zn-Cu ferrite of the presentation 
expressed was prepared as a magnetic particle, and when the impression electric -field 
dependency of resistance was measured, the behavior of A of drawing 2 R> 2 was shown. The 
resistance measurement equipment which used the aluminum drum performed the volume 
resistivity of a magnetic particle. 20- VI (V/cm) at this time is 107-108. It was omegacm and 
R1/R2 were 10. 

[0370] (Example 2 of electrification electrification member manufacture) When the magnetic 
particle which covered the conductive resin which made silicone resin distribute carbon black 1% 
was produced on the magnetic particle front face of the example 1 of electrification member 
manufacture and resistance was measured by the above-mentioned approach on it. the 
impression electric-field dependency of resistance showed the behavior of B of drawing 2 . 20- 
V1 (V/cm) at this time is 107-109, It was omegacm and R1/R2 were 100. 
[0371] (Example 3 of electrification member manufacture) When the magnetic particle which 
performed oxidation treatment to tho Zn-Cu ferrite of the example 1 of electrification member 
manufacture was produced and resistance was measured by the above-mentioned approach, the 
**** electric-field dependency of resistance showed the behavior of C of drawing 2 . 20-VI 
(V/cm) at this time was 109-101 1-ohmcm. and R1/R2 were 1000. 

(0372) (Example 4 of electrification member manufacture) When the magnetic particle which 
covered the conductive resin which made silicone resin distribute carbon black 3% was produced 
on the magnetic particle front face which oxidized to the Zn-Cu ferrite of the example 1 of live- 
part manufacture and resistance was measured by the above-mentioned approach on it the 
impression electric-field dependency of resistance showed the behavior of D of drawin g 2 . 20- 
VI (V/cm) at this time is 106-109. It was omegacm and R1/R2 were 1000. 
(0373] (Example 5 of electrification member manufacture) 2.4 1 (MnO) (ZnO) 1.1 which has the 
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mean particle diameter of «5 micrometers (Fo 203) Mn-2n of the presentation expressed When 
the magnetic particle which covered silicone resin was prepared for the magnetic particle front 
face of a ferrite and the impression electric-field dependency of resistance was measured, the 
behavior of E of drawing 2 was shown. 20-V1 (V/cm) at this time is 102- 106. It was omegacm 
and RI/R2 were 1000. 

(0374) (Example 6 of electrification member manufacture) 2-4 t (MnO) I.I which has the mean 
particle diameter of 45 micrometers (Fe 203) (ZnO) When the Mn-Zn ferrite magnetic particle of 
the presentation expressed was prepared and the impression electric-field dependency of 
resistance was measured, the behavior of F of drawin g 2 was shown. 20- VI (V/cm) at this time 
is 102-105. It was omegacm and R1/R2 were 100. 

[0375] (Example 7 of electrification member manufacture) The plain-weave sheet was produced 
using polyethylene terephthabte, the Orange mold division fiber (eight filaments. I micrometer of 
diameters of average fiber) which consists of nylon 6. and nylon 6 fiber (a single fiber. 20 
micrometers). After injecting the high-pressure stream to it and opening division fiber, 
piloerection processing was carried out with the sandpaper. 

[0376] Next, since the napped fiber sheet was infiltrated into the ferric-chloride water solution 
of 15 % of the weight of concentration for I hour, it put into the weO-dosed container filled with 
the pyrrole monomer steam, the polymerization reaction was performed for 3 hours, and 
polypyrroie was made to form in a fiber front face. After the reaction, it fully washed by pure 
water and ethanot, and dried at 100 degrees C. About the dry fiber sheet the piloerection 
section was brushed with the rigid brush and the Be of hair was arranged. 

[0377] The above-mentioned piloerection fiber sheet was processed in the shape of [ of I cm 

width of face } • strip of paper, and it twisted around the conductive urethane sponge roller 

(outer-diameter phi 12mm) formed in phi 6mm redding made from stainless steel. 

[0378] (Example I of photo conductor manufacture) It is a photo conductor (following OPC 

photo conductor) using tho organic photoconductivity matter for negative electrification, and the 

five layers of the following stratum function ale are prepared on the cylinder made from phi 30mm 

aluminum. 

[0379] The I st layer is a conductive layer and is a conductive particle distribution resin layer 
with a thickness of about 20 micrometers prepared in order to accustom the defect of an 
aluminum cylinder etc.. and in order to prevent generating of the moire by reflection of laser 
exposure. 

[0380] The 2nd layer is a positive charge impregnation prevention layer (under-coating layer), 
plays the role which prevents negating the negative charge with which the positive charge 
poured in from the aluminum base material was charged on the photo conductor front face, and 
is 106 by 6-66-6 10-12-Ny Ion and methoxymethyHzed nylon, h is a with a thickness of about I 
micrometer by which resistance adjustment was carried out at omegacm extent inside resistive 
layer. 

[0381] The 3rd layer is a charge generating layer, is a layer with a thickness of about 0.3 
micrometers which distributed the pigment of a J1SUAZO system to resin, and generates a 
forward negative charge pair by receiving laser exposure. 

[0382] The 4th layer is a charge transportation layer, is a layer with a thickness of 25 
micrometers which distributed the hydrazone to polycarbonate resin, and is a P-type 
semiconductor. Therefore, the negative charge charged on the photo conductor front face 
cannot move this layer, but only the positive charge generated in the charge generating layer can 
be conveyed to a photo conductor front face. 

[0383] The 5th layer is a charge impregnation layer which is tho description of this invention, and 
is Sn02 to the acrylic resin of a photoresist. The contact time of a contact electrification 
member and a photo conductor is made to increase further, and an ultra fine particle and in order 
to perform uniform electrification, a tetraftuoroethylene resin particle with a particle size of 
about 0.25 micrometers is distributed. Specifically. H is Sn02 with a particle size of about 0.03 
micrometers which doped and formed antimony into low resistance. 1.2 weight partial powder of 
20 weight sections and the dispersant is carried out [ a particle ] for the 167 weight sections 
and also a tetrafluoroethylene resin particle to the resin 100 mass section. 
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drawin g 3 . Moreover, the photo conductor of the examples 2 and 3 of photo conductor 
manufacture was followed in the same measurement These results are shown in the following 
table 3. 
(0395] 
(Table 3] 
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[0396] Example 10 and styrene The 170 weight sections and n- butyl acrylate 30 weight sections 
and carbon black Ten weight sections and di-tertiary-butyl salicylic-acid AJ compound Three 
weight sections and saturated polyester Ten weight sections (acid number 10. peak molecular 
weight 9.100) 

- Ester wax 40 weight sections (Mw:450. Mn:400. Mw/Mn:1.13. DSC maximum endoergic peak68 
degree C. viscosity:6. 1 mPa-s. Vickers-hardness;l.2. SP value: 8.3) and divinylbenzene The 0.5 
weight sections [0397] The above-mentioned disposal was warmed at 55 degrees C. TK type 
homomixer (product made from special opportunity-i zed industry) was used, and it dissolved and 
. distributed to homogeneity in lO.OOOrpm. A polymerization initiator 2 and the 2-azobU (2.4- 
dimethylvaleronrtrfle) 4 weight section were dissolved in this, and the polymerization nature 
monomer constituent was adjusted to it 

[0398] It is 0.1 M-Na3 P04 to the ion-exchange-water 710 weight section separately. After 
supplying the water-solution 450 weight section and warming at 60 degrees C. it agitated in 
1.300rpm using TK type homomixer (product made from special opportunity-ized industry). They 
are 1.0 M-CaCI2 to this. The water-solution 68 weight section is added gradually, and it is 
caJcxjm3 2 (P04). The included drainage system medium was obtained. 

[0399] The above-mentioned polymerization nature monomer constituent is thrown in in this 
drainage system medium. 2 weight sections addition of the polyethylene is carried out further, 
and it is 55 degrees C and N2. It agitated for 20 minutes by lO.OOOrpm by TK type homomixer 
under the ambient atmosphere, and the polymerization nature monomer constituent was corned. 
Then, agitating a drainage system medium by the paddle impeDer. it carried out after the 1-hour 
reaction at 55 degrees C. the temperature up was carried out to 60 degrees C in 1 hour, the 
temperature up was carried out to programming-reto 40 degree-C/Hr.80 degree C after the 4- 
hour reaction, and the polymerization reaction of 4 hours was performed. Bubbling of the 
nitrogen was carried out for every hour into the hydrogen medium under polymerization reaction, 
and it adjusted so that the dissolved oxygen concentration in a drainage system medium might 
serve as 0.5 - 1.0 mg/l. 

[0400] After having cooled, adding the hydrochloric acid after polymerization reaction termination 
and dissolving calcium phosphate, filtration, rinsing, and desiccation were carried out and the 
black polymerization particle (black toner particle) with a weighted mean particle size of 6.8 
micrometers was obtained. The silica pulverized coal 1.0 weight section and the hydrophobic 



[0384] Thus, coating of the prepared coating liquid was carried out to about 2.5 micrometers in 
thickness by the spray coating method of construction, and it considered as the charge 
impregnation layer. 

[0385] Compared with the volume-resistivity value of a photo conductor surface layer having 
been 1*101 5~ohmcm in the case of a charge transportation layer simple substance, the 
resistance on the front face of a photo conductor fell even to 5x101 2-ohmcm by this. The 
contact angle over the water on the front face of a photo conductor was 93 degrees. Let this 
photo conductor be a photo conductor 1. 

[0386] As for equipment measurement of a contact angle used Consonance faiterfece Science 
and a contact angle meter CA-OS mold using pure water. 

[0387] (Example 2 of photo conductor manufacture) The under-coating layer produced the photo 
conductor according to the example I of photo conductor manufacture. The charge generating 
layer made the subject what distributed the titanytphthalocyanine pigment which has absorption 
in a long wavelength region to butyral resin (0.7 micrometers of thickness). What dissolved the 
hole conveyance nature triphenytamine compound in polycarbonate resin with the mass ratio of 
10:10 was used for the charge transportation layer (18 micrometers of thickness). Sn02 formed 
into low resistance to the structure which furthermore dissolved the same ingredient with the 
mass ratio of 5:10 as a charge impregnation layer on it The spray coat of the particle (particle 
size of 0.03 micrometers) was carried out on the charge transportation layer using what did 30 
mass % addition of the 120 mass sections and porytetrefkjorocthytene fine particles (particle size 
of 0.1 micrometers) to the total solid content and distributed them to homogeneity to the resin 
100 mass section (3 micrometers of thickness). The resistance on the front face of a photo 
conductor was 2* 1 01 3-ohmcm. and the contact angle over the water on the front face of a 
photo conductor was 101 degrees. Let this photo conductor be a photo conductor 2. 
(0388] (Example 3 of photo conductor manufacture) In the example 2 of photo conductor 
manufacture, the photo conductor was similarly produced except for not adding 
polytetraftuoroethyiene fine particles in a charge impregnation layer (photo conductor surface 
layer). The contact angle over the water on the front face of a photo conductor was 78 degrees. 
Let this photo conductor be a photo conductor 3. 

[0389] Photo-conductor property: Measurement of a photo conductor property is measured on 
the process conditions of the actually used equipment The approach of measurement arranges a 
surface potential meter probe just behind an exposure location, and sets photo conductor 
potential in case there is no exposure to Vd. 

[0390] Subsequently, exposure reinforcement is changed gradually and photo conductor surface 
potential is recorded. Reduction-by-half exposure reinforcement means tho exposure 
reinforcement in the time of photo conductor potential becoming half [ half / of umbra 
potential ]. Vd/2. ( i.e.. ] 

[0391] Furthermore, the potential when exposing with reinforcement 30 times the quantity of 
Hght of reduction-by-half exposure is defined as rest potential Vr. 

[0392] The laser beam printer (Canon make: LBP-B60) was prepared as electrophotography 
equipment by which the property of the example of photo conductor manufacture is evaluated. 
Process speed is 47 mm/s. Latent-image formation was made 300dpi and binary. In this example, 
photo conductor ****** is transposed to a magnetic brush roll electrification member, and direct 
current voltage is impressed. 

[0393] b*i measurement of a photo conductor property, it carried out by changing laser intensity 
end carrying out the monitor of the potential. At this time, as for laser exposure, the direction of 
vertical scanning is exposing the whole surface by continuation luminescence. 
[0394] the quantity of light and the reductiort-by-half quantity of light of a photo conductor 
which -700V and umbra potential reduce [ umbra potential ] by half in measurement of the photo 
conductor of the example I of photo conductor manufacture — 0.38 cJ/m2 it is — rest 
potential Vr is -55V and 920Vm2 / cJ. and 1 / 20 inclinations of the slope of a line which 
connects (Vd+Vr)/2 to Vd are 2/cJ 45m. a photo conductor characteristic curve and the 
contact of this this I / 20 inclination — 1.55 cJ/m2 it is — 5 times of the reduction-by-half 
quantity of fight and 1 .90 cJ/m2 it is . The graph of a photo conductor property was shown in 
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titanium oxide particle 1.0 weight section which carried out hydro phobing processing in silicone 
oil were added to the obtained black toner particle 100 weight section, and it mixed with the 
Henschel mixer, and considered as the black toner AA. 

[0401] Furthermore, the two component developer AA was produced by mixing the black toner 
AA and a ferrite carrier (mean particle diameter of 50 micrometers) by the ratio of 7:100. 
[0402] The **** of the black toner AA is shown in Table 4. 

[0403] The digital copier (Canon make: GP55) was prepared as electrophotography equipment 
This copying machine was converted as follows. 

[0404] It converted so that process speed might be increased 1.5 times, and latent-image 
formation was made into the digital latent image by turning on and off of 300dpi. 
[0405] That to which the endocyst of the magnet roO was carried out is used for a contact 
electrification member into the conductive sleeve which carried out blasting processing of the 
front face of a nonmagnetic aluminum sleeve to carry out a chain-like cluster using the magnetic 
particle used in the example 1 of electrification member manufacture, using this as a magnetic 
brush. The gap on this conductive sleeve front face and the front face of a photo conductor was 
set as about 500 micrometers, the chain-liko cluster of the above-mentioned magnetic particle 
was carried out by magnetic **** of a magnet roll on the conductive sleeve so that the 
electrification nip of 5mm of **+* might be made to form on the surface of a photo conductor, 
and the magnetic brush was formed. It is made to rotate so that a sleeve front face may carry 
out rubbing to a photo conductor hand of cut and hard flow with 200% of speed, and was made 
for a photo conductor front face and a magnetic brush to contact homogeneity. 
[0406] Here, a peripheral-speed difference depends the photo conductor peripheral speed in the 
contact section of an electrification member and a photo conductor on the formula of 
peripheral-speed difference =(|V-vJ/|vD xlOO. when V and electrification member peripheral 
speed are set to v. 

[0407] The flux density (8) of a magnet roP is 0.09T. and the pole which shows maximum 
magnetic fkix density in a hysteresis loop fixed it to the photo conductor and the location which 
counters The magnetization (sigmaB) by 0.09T of the magnetic particle of the example 1 of 
electrification member manufacture is about 58 (Am 2 / kg), and is B- sigmaB. It is 5.22. 
[0408] In addition, since the magnetic brush itself does not have physical stability, when pushed 
away by the magnetic brush with tho deflection of a photo conductor, eccentricity, etc, it 
becomes impossible to tend to secure the np of s magnetic brush in immobilization of a 
magnetic brush, and it may cause poor electrification in it For this reason, since it is desirable to 
apply the field of a magnetic always new brush, in this example, it is charged using the 
electrification equipment made it make hard flow rotate by twice as many easiness as this. 
[0409] Fianhermoro. the development part in a process cartridge was converted. While consisting 
of urethane foam instead of the stainless steel sleeve which is a toner supply object the 
resistance platen (phi 16mm) was made into toner support and the photo conductor was 
contacted. The rotation peripheral speed of this toner support is this direction in a contact part 
with a photo conductor, and it is driven so that ft may become 1 80% to this photo conductor 
rotation peripheral speed. 

[0410] The spreading roller was formed in the development port and this toner support was made 
to contact as a means to apply a toner to toner support Furthermore, the blade made from 
stainless steel which carried out the coat of the resin for coat layer control of this toner support 
top toner was attached. Moreover, applied voltage at the time of development was used only as 
DC component (-300V). 

[04 11) h the copying machine which converted into above GP55. using the two component 

developer AA. the continuation image formation trial of 50.000 sheets was performed, and it 

evaluated about image nature, endurance, and electrification member contamination. 

(0412J knago nature image nature observed the tone reproduction after performing continuation 

**** (5.24% image of printing ratios) of 50,000 sheets by viewing, end evaluated it based on the 

following valuation bases. 

[0413] (Valuation basis) 

A: outstanding B: — good C: — usually ~ D: — E: bad a little — (0414] [ bad J Enduranco 
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endurance evaluated the image concentration change when performing continuation **** (S.24\ 
image of printing ratios which has the solid section with a diameter of 5mm) of 50.000 sheets 
based on the fo Bowing valuation bases by the abovo -mentioned GP5S reconstruction machine. 
[0415] About image concentration, the solid section with a diameter of 5mm was measured with 
the Macbeth densimoter (made in Macbeth). 
[0418] (Valuation basis) 

A: triage concentration 1.50 «uper-B:image concentration l.SOf. 1.20 ** - J C: Image 
concentration t.20[ 1.10 ** - ] D: Image concentration 1.00**-1.I0E: Image concentration 1 .00 
[0417] or less Electrification member contamination electrification member contamination 
observed **** of the electrification member after the above-mentioned CP55 reconstruction 
machine performs continuation **** (5.24% image of printing ratios) of 50.000 sheets by viewing, 
and evaluated it based on the following valuation bases. 
[0418] (Valuation basis) 

A: The condition E that dirt b checked to the about 70-percent part of the condition 
D:electrification member front face where dirt is checked to the about 50-percent part of the 
condition C: electrification member front face where oVt is checked to the about 30-percent part 
of a condition B: electrification member front face without the dirt to an electrification member 
front face : the condition that whole surface dirt is checked on an electrification member front 
faco [0419] Furthermore, the non-established image was formed on record material using the 
copying machine which converted into above GP55. the non-established image was fixed to 
record material using the following external fixing assembrys. fixing initiation temperature and 
offset temperature were measured, and fix able evaluation was performed. 

[0420] Fixing of the non-established image formed on record material set the commercial fixing 
assembly of NP-6650 (Canon. Inc. make) as fixing speed ISO mm/ sec and used what was 
converted so that fixing temperature could be modulated at intervals of 5 degrees C (120 
degrees C - 220 degrees CX As record material, the commercial copying paper and the Canon 
new dry paper (the CANON SALES CO. INC. sale and ****:54 g/m2) were used. 
[0421] It evaluated about the following evaluation criteria. 

[0422] The decision of fixing initiation temperature fixing initiation temperature performed fixing 
temperature at intervals of 5 degrees C from 120 degrees C. and was fixed to the modulation, it 
is SHIRUBON paper, the obtained fixing image was **<ed) by ten round trips and about lOOg 
load, and peeling of an image was made into the temperature which became 10% or less with the 
decreasing rato (%) of reflection density. 

[0423] The decision of offset temperature offset temperature modulated fixing temperature at 
intervals of 10 degrees C from 120 degrees C. and when what produced the solid image (the 
amount 0.5 of toners - 0.6 mg/cm2) of 5 cm x 5 cm area in the copying-paper up center section 
was ****(ed). it was made into the temperature at the time of the toner of a solid image 
separating and re-imprinting in the **** direction back end section of a copying paper. 
[0424] Furthermore, it evaluated about the shelf life of the black toner A. 

[0425] After shelf-afe shelf life put 5g of black toners A into Pori Kapp on a cylinder and left 
them for one week under the temperature of 30 degrees C / the 80% Rh environment of 
humidity, it observed the condition at the time of making Pori Kapp turn with the inclination 
include angle of 45 degrees maintained, where tho inclination of Pori Kapp is carried out to the 
include angle of 45 degrees by viewing, and evaluated it based on the following valuation bases. 
(0426] (Valuation basis) 

A: a toner should be known promptly — a ** B:toner should be known about 70 percent — a ** 
Crtoner should be known about 50 percent — a ** D:toner should be known about 30 percent — 
a ** E:toner should completely be known — the evaluation result which is not is shown in Table 

6. 

[0427] Operation train 1 1 and styreno The 1 70 weight sections and 2-ethylhexyl acrylate 30 
weight sections and copper-phthalocyanine pigment 15 weight sections and di -tertiary- butyl 
salicylic-acid Cr compound Three weight sections and saturated polyester Ten weight sections 
(acid number 10. peak molecular weight 9, 100) 

- Ester wax 30 weight sections (MwSOO. Mn:400. Mw/Mn:1.25. DSC maximum endoergic peak: 70 
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particle (black toner particle) was obtained like the example 10. The silica pulverized coal which 
carried out hydrophobing processing in silicone oil like the example 10 was mixed to the obtained 
black toner particle, and the black toner EE which has the physical properties shown in Table 3 
was obtained To the obtained black toner EE. the ferrite carrier was mixed like the example 10 
and the two component developer EE was created. 

[0441] ft replaced with tho two component developer AA used in the example 10. and if it 
removed using a two component developer EE. it evaluated like the example 10. 
[0442] An evaluation result is shown in Table 6. 
[0443] 

Example 20 of a comparison (monomer) Styrene The 170 weight sections To 2-ethyl. KISHIRU 
acrylate 30 weight sections (coloring agent) Carbon black Ten weight sections (electric charge 
control agent) aluminum compound of a di-tertiary-butyl salicylic acid 3 weight section (release 
agent) Paraffin wax 30 weight sections (the DSC maximum endoergic peak: 70 degrees C) 
(Polymerization initiator) 2. 2 '- azobis (2.4-dimethyrvaleronitrile) 10 weight section dimethyl 2.2'- 
azo screw iso butyrate One weight section [0444] The above-mentioned formula was warmed at 
60 degrees C. TK homomixer (product made from special opportunity- ized industry) was used, it 
dissolved and distributed to homogeneity in 9.000rpm, and the monomer constituent made from a 
polymerization was prepared. 

[0445] Replace with the monomer constituent made from a polymerization used in the example 
10. and the polymerization nature monomer constituent of a high order is used. Do not add 
polyethylene at the time of granulation, but the temperature of a drainage system medium is 
changed into 60 degrees C. At 60 degrees C. agitating by the paddle impeller after granulation 
over 1 hour After a 7-hour reaction. Tho temperature up was carried out to 80 degrees C in 0.5 
hours, polymerization conditions were changed so that it might be made to react for 4 hours, and 
if it removed having not performed bubbling of the nitrogen to the inside of a drainage system 
medium during the polymerization reaction further, the black polymerization particle (black toner 
particle) was obtained like the example 10 black toner. The silica pulverized coal which carried 
out hydrophobing. processing in silicone oil like the example 10 was mixed to the obtained black 
toner particle, and tho black toner FF which has the physical properties shown in Table 3 was 
obtained To the obtained black toner FF. the ferrite carrier was mixed like the example 10 and 
tho two component developer FF was created. 

[0446] It replaced with the two component developer AA used in the example 10. and if it 
removed using a two component developer FF. it evaluated like the example 10. 
[0447] An evaluation result is shown in Table 6. 

[0448] Example 12 and styrene The 170 weight sections and n-butyl acrylate 30 weight sections 
and Quinacridone pigment 1 5 weight sections and di-tertiary-butyl salicylic-acid Cr compound 
Three weight sections and saturated polyester Ten weight sections (acid number 10, peak 
molecular weight 9.100) 

- Diester wax 30 weight sections (Mw:*80. Mn 410. Mw/Mn:l.17, melting-point: 7 3 degree C. 
viscosity 10 5 mPe-s. Vickers-hardness:1.0. SP value: 9.1) 

- Drvinytbenzene The 018 weight sections [0449] It supplied in the drainage system medium 
which prepared the polymerization nature monomer constituent like the example 10. and 
prepared the above-mentioned formula in the example 10. and polyethylene was not added, but 
the Ma tenia polymerization particle (Magenta toner particle) with a weighted mean particle size 
of 6.9 micrometers was obtained through the same process as the following except changing 80- 
degree C polymerization reaction time from 4 hours in 6 hours. The silica pulverized coal which 
carried out hydrophobing processing in silicone oil Kke the example 10 was mixed to the obtained 
Magenta toner particle, and the Ma genu toner CG which has the physical properties shown in 
Table 3 was obtained. To the obtained Magenta toner GG. the ferrite carrier was mixed Kke the 
example 10 and the two component developer GG was created. 

[0450] It replaced with tho two component developer AA used in the example 10. and if H 
removed using a two component developer GG. it evaluated fte tho example 10. 
[0451] An evaluation result is shown in Table 6. 

[0452] Example 13 and styrene The 170 weight sections and 2-ethy»icryl aerytale 30 weight 



degree C. viscosity 6. S mPe-s, Vickers-hardness:l.l. SP value: 8.8) 

- Drvinytbenzene The 0.2 weight sections [0428] If it removed having used the above-mentioned 
formula, the cyanogen polymerization particle (cyanogen toner particle) with a weighted mean 
particle size of 6.3 micrometers was obtained like the example 10. The silica pulverized coal 
which carried out hydrophobing processing in sibcone oil like the example 10 was mixed to the 
obtasied cyanogen toner particle, and the cyanogen toner BB which has the physical properties 
shown in Table 3 was obtained. To the obtained cyanogen toner BB. the ferrite carrier was mixed 
Ote the example 10 and the two component developer BB was created. 

[0429] If it removed replacing with the two component developer AA used in the example 10. and 
using a two component developer BB. it evaluated Bke the example 10. 
[0430] An evaluation result is shown in Table 6. 

[0431] Example of comparison 17. and styrene The 170 weight sections and 2-ethyaSexyi 
acrylate 30 weight sections and carbon black pigment 1 5 weight sections and monoezo Fo 
complex Three weight sections and saturated polyester Ten weight sections (acid number 10. 
peak molecular weight 9.100) 

- Paraffin wax 30 weight sections (Mw.S70. Mn:380. Mw/Mn.1.50. DSC maximum endoergic 
peak 69 degree C. viscosHy;6 8 Pa-s. Vickers--hardnes$0.7. SP value: 8.3) 

- Dfvinyfcenzene The 0.28 weight sections [0432] It supplied in the drainage system medkan 
which prepared tho polymerization nature monomer constituent like the example 10 and 
prepared the above-mentioned formula in the example tO. and the black polymerization particle 
(black toner particle) with a weighted mean particle size of 7.4 micrometers was obtained 
through the same process as the following except not adding polyethylene. The silica pulverized 
coal which carried out hydrophobing processing in silicone oil like the example 10 was mixed to 
the obtained black toner particle, and the Mack toner CC which has the physical properties 
shown in Table 3 was obtained. To the obtained black toner CC. the ferrite carrier was mixed Bke 
the example 10 and the two component developer CC was crested 

[0433] It replaced with the two component developer AA used in the example 1 0, and if it 
removed using a two component developer CC. it evaluated like the example 10. 
[0434] An evaluation result is shown in Table 6. 

[0435] Example of comparison 18. and styrene The 170 weight sections and 2-ethylhexyl 
acrylate 30 weight sections and quinacridone pigment 15 weight sections and di-tertiary-butyl 
ssbcyBc-acid Cr compound Three weight sections and saturated polyester Ten weight sections 
(acid number 10. peak molecular weight 9.100) 

- Camauba wax 30 weight sections (Mw.900. Mr* 5 30. Mw/Mrul.70. DSC maximum endoergic 
peak: 65 degree C. viscosity. 6. 3 mPa-s. Vickers-hardness:6.8. SP value: 8.7) 

- Drvinytbenzene The 0.20 weight sections [0436] If it removed having used the above- 
mentioned formula, the Magenta porymerization particle (Magenta toner particle) with a weighted 
mean particle size of 6.6 micrometers was obtained like the example 10. The silica pulverized 
coal which carried out hydrophobing processing in silicone oil like the example 10 was mixed to 
the obtained Magenta toner particle, and the Magenta toner DD which has the physical 
properties shown in Table 3 was obtained. To the obtained Magenta toner DD. the ferrite carrier 
was mixed like the example 10 and the two component developer DD was created. 

(0437) If it removed replacing with the two component developer AA used in the example 10. and 
using a two component developer DD. it evaluated like the example 10. 
(0438] An evaluation result is shown in Tablo 6. 

[0439] In example of comparison 19 example 10. the dues of polymerization initiator 2.2*-azobis 
(2.4-dtmethyl PARERO nitril) were changed into 3 weight sections, and the porymerization nature 
monomer constituent was prepared. 

[0440] So that polyethylene is not added at the time of polymerization nature monomer 
presentation- granulation, and the temperature of a drainage system medium is changed into 60 
degrees C. and a temperature up may be carried out to 80 degrees C and it may be made to 
react after granulation for 10 hours n 1 hour, agitating by the paddle impeller Porymerization 
conditions were changed, and if it removed having not performed bubbling of the nitrogen to the 
inside of a hydrogen medium during the polymerization reaction further, the black polymerization 
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sections and copper-phthalocyanino pigment 1 5 weight sections and di-tertiary-butyl salicylic- 
acid aluminum compound Three weight sections and saturated polyester Ten weight sections 
(acid number 10. peak molecular weight 9.100) 

- Ester wax 30 weight sections (Mw:450. Mn:400. Mw/Mn:1.25. melting-point: 70 degree C. 
viscosity 6. 5 mPa-s. VkA era-hardness: 1.1. SP value: 8.6) 

- Drvinytbenzene The 0.20 weight sections [0453] If it removed having used the above- 
mentioned formula, the cyanogen porymerization particle (cyanogen toner particle) with a 
weighted mean particle size of 6.8 micrometers was obtained like the example 10. The silica 
pulverized coal which carried out hydrophobing processing in silicone oil like the example 10 was 
mixed to the obtained cyanogen toner particle, and the cyanogen toner HH which has the 
physical properties shown in Table 3 was obtained. To the obtained cyanogen toner HH. tho 
ferrite carrier was mixed like the example 10 and the two component developer HH was created. 
[0454] h replaced with the two component developer AA used in tho example 10, and if it 
removed using a two component developer HH. it evaluated like the example 10. 

[0455] An evaluation result is shown in Table 8. 

[0456] If it removed using the photo conductor 3 produced in the example 3 of photo conductor 
manufacture as it replaced with tho photo conductor 1 and was shown in Table 5 using 
********** produced in the example 3 of electrification member manufacture as it replaced with 
the magnetic particle used for the electrification member in the example 14 example 10 and was 
shown in Table 5. the copying machine which performed the same reconstruction as en example 
10 estimated An evaluation result is shown in Table 6. 

[0457] It replaces with tho magnetic particle used for the electrification member in the example 
21 of a comparison, and the 22 examples 10. and the result of having evaluated by the copying 
machine which performed reconstruction which is looked at by tho example 10 using the 
magnetic particle produced in tho example 2 of electrification member manufacture and the 
example 4 of electrification member manufacture as shown in Table 5 respectively Uke the 
example 10 using the two component developers CC and DD used m the examples 17 and 18 of 
a. comparison is shown in Table 6. 

[0458] The result of having evaluated by the copying machine which performed reconstruction 
which is looked at by the example 10 using the magnetic particle produced in the electrification 
m em ber manufacture train 2 respectively like the example 10 using the two component 
developer BB used in the example 1 1 is shown in Table 6 as it replaces with the magnetic 
particle used for the electrification member in the example 15 example 10 and is shown in Table 
5. 

[0459] The same evaluation as an example 10 was performed except having used the magnetic 
particle produced in the examples 5 and 6 of electrification member manufacture instead of the 
magnetic particle used for the electrification member in an example 16 and the 17 examples 10. 
Each evaluation result is shown in Table 6. 

[0460] It replaced with the electrification member used in the example 18 example 10. and using 
the fur brush roll created in the example 7 of electrification member manufacture, this fur brush 
has been arranged so that the electrification nip of 5mm of **** may be made to form between 
photo conductors at the time of image formation. It is made to rotate so that rubbing of the fur 
brush roi may be carried out to a photo conductor hand of cut and hard Row with 250% of speed, 
and was made for a photo conductor and a fur brush to contact homogeneity. The photo 
conductor 2 which replaced with the photo conductor 1 and was produced by the example 2 of 
photo conductor manufacture was used. 

[0461] The result of having evaluated the two component developer AA used v> the example 10 
like the example 10 by the copying macmrie which performed such reconstruction is shown in 
Table 6. 
[0462] 
[Table 4] 
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[0483] 
(Table S] 



[0464] 
[Table 6] 



[0465] If it removed replacing with the carbon black used "*» the example 19 ox ample 10. and 
using the C.L pigment yellow 17 as a coloring agent, the yelow toner M and the binary system 
developer were obtained like the example 10. 

[0466] If it removed replacing with the carbon black used in the example 10. and using a 
quinacridone pigment as a coloring agent, the Magenta toner JJ and the binary system developer 
were obtained like the example 10. 

[0467] If it removed replacing with the carbon black used in the example 1. and using the CJ 
pigment blue 1 5:3 as a coloring agent the cyanogen toner KK and the binary system developer 
were obtained Cko the example 10. 

[0468] In addition to the binary system developer which has KK a cyanogen toner [ the binary 
system developer which has the above-mentioned yellow toner II. the binary system developer 
which has the Magenta toner J J. and 1 it used for the full color image formation equipment 
which shows the binary system developer of four colors of the binary system developer which 
has the black toner AA of an example 10 to drawin g 7 , and the full color image was formed. 
[0469] As image formation equipment shown in d raw ing .7 . the binary system developer which 
has the yellow toner D to the 1st image formation unit Pa. the binary system developer which 
has the AZENDA toner JJ to the 2nd image formation unit Pb. the binary system developer ' 
which has KK a cyanogen toner to the 3rd image formation unit Pc. and the binary system 
developer which has the black toner AA to the 4th image formation unit Pd were used, 
respectively. 

[0470] Each image formation units Pa. Pb. Pc. and Pd That to which the endocyst of the magnet 
roU was carried out is used into the conductive sleeve which carried out PURASUTO processing 
of the front face of a nonmagnetic aluminum sleeve to carry out a chain—like cluster using the 
magnetic particle used in the example 1 of electrification member manufacture as an 
electrification member, using this as a magnetic brush. The gap on this conductive sleeve front 
face and the front face of a photo conductor was set as about 500 micrometers, the chain-like 
cluster of the above-mentioned magnetic particle was carried out by magnetic **** of a magnet 
roll on the conductive sleeve so that 5mm electrification nip of **** might be made to form on 
the surface of a photo conductor, and the magnetic brush was formed, ft is made to rotate so 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web.cgi.eiie 



bttpy/www4.ipdl.ncipi.gojp/cgr-bin/tran_web_cgi_ej}e 



JP.1 0-333359 A [DETAILED DESCRIPTION] 



55/56 *<—V 



JP.1 0-333359 A [DETAILED DESCRIPTION] 



56/56 v 



that a sleeve front face may carry out nibbing to a photo conductor hand of cut and hard flow 
with 200% of speed, and was made for a photo conductor front face and a magnetic brush to 
contact homogeneity. 

[0471] Here, a peripheral- speed difference depends the photo conductor peripheral speed in the 
contact section of an electrification member and a photo conductor on the formula of 
peripheral-speed difference =flV-vJ/|V|) xlOO. when V and electrification member peripheral 
speed ore set to v. 

[0472] The flux density (B) of a magnet roll is 0.09T. and the pole which shows maximum 
magnetic flux density in a hysteresis loop fixed it to the photo conductor and the location which 
counters. The magnetization (sigmaB) by 0.09T of the magnetic particle of tho example 1 of 
electrification member manufacture is about 58 (Am 2 / kg), and is B-sigmaB. It is 5.22. 
[0473] In addition, since the magnetic brush itself does not have physical stability, when pushed 
away by the magnetic brush with the deflection of a photo conductor, eccentricity, etc.. it 
becomes impossible to tend to secure the nip of a magnetic brush in immobilization of a 
magnetic brush, and it may cause poor electrification in it. For this reason, since it is desirable to 
apply the field of a magnetic, always new brush, in this example, it is charged using the 
electrification equipment made it make hard flow rotate with a twice as many speed as this. 
[0474] As a photo conductor, using the photo conductor manufactured in the example I of photo 
conductor manufacture, the electrification bias voltage of the alternating current component of 
peak voltage 2Kv was impressed to the conductive sleeve, and the photo conductor surface 
electrical potential difference was primarily charged in 500V. 

[0475] Tho laser beam was irradiated and the digital electrostatic latent imago of rest potential 
350V was formed in the photo conductor front face charged primarily. 

[0476] As a development counter, using the developer using tho dry typo 2 component contact 
development method using the two component developer shown in drawing 10 . it was the 
following development conditions about the digital electrostatic latent image on a photo 
conductor, and reversal development was performed and toner image formation was performed. 
[0477] development condition development sleeve: — the empty time between the SUS sleeve 
development reeve which carried out blasting processing of the front face with the glass bead of 
»600, and a photo conductor drum — P:550-micrometer elastic blade: — developer thickness 
( on the po+yurethano rubber blade development sleeve which prepared the Nylon layer in the 
■ front face J: — 70-micrometer development bias: — alternating-voltage process speed ( of peak 
voltage 2Kv ): — 180 m/sec (0478] The toner image developed on each photo conductor 
performed electrostatic image transfer one by one on the record material conveyed, and carried 
out electrostatic image transfer of the full color image which has the color toner of four colors 



[Translation done.] 



[0479] tmprint condition imprint bias: Sequential imprint bias was raised towards the 4th image 
formation unit from the 1st image formation unit, and the direct current voltage of 0.8- I.2VV was 
impressed 

[0480] Heating fixing of the ful color imago which has the color toner of four colors imprinted on 
record material was carried out by the following fixing sssembtys. 

[0481] The heating roller fixing assembly which has the heating roOer and elastic layer which 
were set as predetermined temperature as a fixing assembly, and has the pressurization roier 
which carries out a pressure welding to a heating roller was used. 

[0482] The result Offset-proof nature was high and the large toner property of a fixing 
temperature field was acquired. Moreover, sufficient color mixture nature and the outstanding 
saturation were obtained in the color presented by multilayer toner formation, and the quality of 
a full color image improved. 
[0483] 

[Effect of the fcwention) As explained above, without spoiling a property excellent in low- 
tempersture fixable one and offset-proof nature, the toner for electrostatic electric charge 
development of this invention cannot pollute the front face of the toner support like filming to a 
Kiuctor. a carrier, or a sleeve easily, and is excellent in several multi-sheet endurance. 
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* NOTICES ♦ 

JPO and NCIPI art not responsible for any 
daaage* caused by the use of thii translation, 

1. Thb document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **»* shows the word which can not be translated. 
3 in the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] Drawing showing the chart of the molecular weight distribution of GPC of the 
Magenta toner particle in an example 12. 

[ Drawing 2] It »s the graph which shows the impression electric-field dependency of the 
resistance of the magnetic particle of the examples 1-8 of electrification member manufacture. 
[Drawing 31 It is the graph which shows the photo conductor property of the example t of photo 
conductor manufacture. 

[Drawing 41 It is the schematic diagram of the equipment used for the measuring method of the 
magnetic particle which is an electrification member. 

[ Drawin g S] It is the schematic diagram of the development counter used for endurance 
evaluation of an example. 

[Drawing 6] It is the explanatory view of the equipment which measures the amount of T0RI80 
charges of a toner. 

[ Drawin g 7] It is the schematic diagram showing the image formation equipment used for this 
invention. 

[ Drawin g 8] It is the schematic diagram of the 1st image formation unit. 

[Drawing 9] It is the schematic diagram showing other examples of the image formation 

equipment used for this invention. 

[ Drawing 10 ] It is the schematic diagram of the image formation equipment using a binary system 
developer. 

[Drawing 1 1] It is the schematic diagram of the developer by the contact I component 
development approach. 

[Drawing 1 2] It is the schematic diagram of the developer by the non-contact I component 

development approach. 

[Description of Notations] 

Pa, Pb, Pc. Pd Image formation section 

la, lb, 1c, Id Photoconductor drum 

2a. 2b. 2c. 2d Drum electrification machine 

3a. 3b. 3c. 3d Development counter 

4a. 4b. 4c. 4d Imprint electrification machine 

5a. 5b. 5c. 5d Sensitization band cleaning section 

6 Record Materia) 

7 Fixing Section 

8 Record Material Support 

9 Imprint Cleaning Equipment 

10 Belt Driving Roller 

1 1 Belt Follower Roller 

12 Belt Electric Discharge Machine 

13 Resist Roller 

1 4 Separation Electrification Machine 

15 Exfoliation Electrification Machine 



16 Fur Brush 

17 Polygon Mirror 

18 Separation Pawl 

21a. 21b, 21c 2 Id Exposure lamp 
22a. 22b, 22c 22d Potential sensor 
31a, 31b. 3tc 3 Id Photosensor 
41a, 41b. 4tc 4td Imprint press member 

51 Development Counter 

52 Photo Conductor 

53 Corona-Transfer Electrification Machine 

54 frnprint Material 

55 Cc*ona-Ek*tricaJ-Charging Machine 

56 Exposure 

60 Recording Paper Cassette 

71 Fixing RoOer 

72 Pressurization Roller 

73 Cleaning Equipment 

74 Cleaning Equipment 

75 Heater 

76 Heater 

77 Oil Spreading Roller 

78 Oil Reservoir 

79 Thermistor 

91 Sleeve 

91 -a Conducting sleeve 
91 -b Magnet roB 

92 Aluminum Drum 

93 Nip Width of Face of Electrification Member and Aluminum Drum 

94 Gap of Magnet Endocyst Sleeve and Aluminum Drum 

95 Ammeter 

96 Voltage Stabilizer 

97 Magnetic Particle Which is Electrification Member 
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«i3 oo.oo ojy±©««6[>^Taa»fi (h> t 

T8B88«: 

1 ^ (L/T) x 1 0 0^ 7 
5^ (H/T) X 1 00^25 

«fcir^4Cit«tit4lll*Il «ClBtt<D»« 

[89*54 ] Kh^-©THFnJjSJSR^GPC«:«t 
4^1»Wcfc^t v ftTHF^IS^B, »^18 40 

0 0J^©«J*(D#^«»$MB[ (T) 4. 0 

o, o o o &±<ow»o»^m»u (m> ree 
eat*: 

1 0^ (M/T) x 1 00^5 0 

[89*55 ] K^-©THFpJ*tt»©GPC«Cj: 

ooeit©««©»«a»a (T) ±. o 

o, o o o eit ©«i*©#iP««#ffl! (m> tib so 
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nffi : 

1 5^ (M/T) X 1 00^4 0 

[89*56 ] Kh^-<DTHFnJig^(7>GPC(C± 

&^?s^(c«5^r. »THFpjsjaE»« % 

1. 000-2, 0 0 0*S8©flWC*J^^ h * 
^©iS? (Ha) i»^12, 0 00-3 0 0, 0 0 0 
®tS&fote»ibv-7\Z-*<DTKZ (Hb) ti)\ TIB 

: 

0. 70^Hb/HaSl. 30 

zmtcbr^zc t *ft%k£?z>m$im 1 ns. 5 <oi>r 

[19*187 ) Rh^-<DTHF pJ?gJ3J»<DGPCiC<fc 

1, 0 0 0-2, 0 0 0*^©$IJsSfc:fctt£ h * 7fcT- 

(Ha) i^f-12, 0 0 0-3 0 0, 0 0 0 
(DffimcteV* h v ^CD«5 (Hb) TIB 

0. 75£Hb/Ha£l. 25 

[19*518 ] Rh^-©THF"5I*«S»(DGPCtCcfc 

1. 0 0 0-2. 0 0 Qffcm<Dffi&lC*3tt2>hy7\*- 
2±frT-M2, 0 0 0-3 0 0, 0 0 0(Dffl«CC*j»S 

h * ^t*- * i«tc#at h#*&m'm<Di£2 < h 

c)£#T-S1, 0 0 0-2. 000*i<D»W 
£ [, (Ha) tf)K T8BBB«: 

0. 0 1 ^Hc/HalO. 1 5 

«r«fc 0 X I C 4 £#84 £ -T £ f 9 *3 1 ftM 7 <o^ T 
n*>«:8BJ«c[>B»fif«^»JB h 
[19*59 ] »h*—©THF^I*JSR»©GPC«CJ: 

1, 0 0 0-2. 0 0 0*i©»CW^F7 7*t- 
^<b^Hfm2, 0 0 0-3 0 0, 0 0 0(Df£iSOC:bC?4 

h 9 tr - * t <om ic&frr z ^mm^moym 2 ( h 

c) i^ll, 0 0 0-2, 0 0 0*S8c0ffl«(CteC^ 
^h^'f-^HS (Ha) 4^, T8BBB«: 
0. 0 1 ^Hc/Ha^O. 1 0 

*«/corc»sc.i*#ai-ris9*iBi 7bS7©^r 

[89*31 0] Kh^-OTHFDj*JiR»©GPCCC 
cfci^HF-fidWCCteC^r, ttTHFoJSfiS»«. 10 
0, 000-1, 500, 0 0 OGDfiS^^S (M 
w) **Ur^4Ci*«F»i-r*!9*3Sl7b3l9a>t» 

(89*31 1] Kh^-(DTHF*5j««;»<OGPC(c 
cti^a^flitcte^r, »THFoJ?g«»«. 8, 2 
0 0-7 0 0, OOOOS^ft^KMn) *WUt 



3 

[ffi&mi2) &Yi— cDTHF-5J^f^OGPC«C 
<fc£Ma#ffitc*JC>T. igTHFnJjgfifcJHJ. 4~1 
5©fia¥^^a/$!¥^Ma (Mw/Mn) £W 
UTl>SC££#8i£-fSgii#:igl75Ml 1 ©«,»r*l*> 

[18*1113] &h:f-©THF"5TiBfi£#©GPC«: 
<fcS^fa^(C*i^-C. &THFnJj&iJE#tt. Ma 

8oo~3, ooo <Dffimc *j w ^sa^Ma/sK 

(Mw/Mn) #3. 0JtrF-C££C ££?$ 
8S!i-rSii*lR 1 7521 2 ©t,>rft*HCfBt&©t?^r{& 

Il^iiiiyt. 2~3 0fia%© hJl/X>pJ®fiS^ 
*#Wl/-Ct»SCi*#»4-rSSlW0a| 17521 30Di,i 

1 5 ] tt h*-©flM8J0&»«. &««§«#© 
fia^Sig^Lr. 3~2 5SMX<DbJU3.>a]m(Si& 
*#«bt:i,»SCi*1*«i-r*lll*3Bl7lSl 3©^ 

[ M#JH 1 6 ] ttttSfflltt. 4 0 -C~ 1 2 0 -C©?!!?!; 

i^vx^?>c t^mmt-r ^mmmmi 5©i>-r 
n*»«cga«s©»mw^Jg#ffl h 1—. 
[nmrn i 7 ] mmmfflte. 4 0 -c~ 9 0 -cora* 

sc. D s J: S^B^t-***** 

**Ur<r»4C<!:ft««4-ril»3jag|l75Ml 5<Dl>? 

m^m is] m. b msswin 1 0 0 sasp 

JC*f L, 3 ~ 4 0 SagPC&gtSOWfc^WOTl,** C £ £ 

if#-ii<t-r^fi^<iMi7bMi 7©t,i-rn*>icia4s©p^K 

im&m 19] R h &M2Lffl<D^T3Hmm%: 
9\®Wli<D is x >^VQWlW. Otc=i 7 /is ->M8jg £ WT 
£ h^-S^*Ort^Ci^'-|#Sii-r-£»ii*3«175 

ti*i2o] ih-^-a, Mi4ft#, fspffi 
zmmm*'pn < £ tsw-r ^fi^tt^a^n^^ig 

©0>-r*a*»tcSB*8©»^fflt3K^ffl h 

ci§^ii2 1 ] ig^-^ a-^t4^a{*. 

-ta^** u x us c t £-r zimm. 1 75s 1 
[iS5i?^2 2] m^tt#a<*> #&su. 
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s*£-r sra^ 1 7bM 1 9 ©u -r ft a>tciais©ps^K& 

{si#JI2 3 ] IS b ^--tt. — fiX^-JI^'Ji Itffl^ 
£ft*£££#®t£-r£fj|;t<IIl 75M2 2©t,^Tft*'K: 

(13*^24] &F-^-«, * + Tfil+tm&bX 

—i&ftwsm t^xm^htxz>zt*'wmtsz> $mm 

17522 2 Ol>?ftfeK:iBS&D&*ffife3£fllJB h 
(1^112 5 ] »WIMk««}«r&»:«X!>flMR4H9M: 
©^H^^m-rsXfi ; $S3ti?cttWft&&tt<D$B3 
K»WtMR*»fitr*xa ; gWMht-Wo 
Tift® C . h ^ — iSj^ SrJB mt Z> IS ; Jgjft S ft /ciS h 
^-H«?r«fBg«tea?ftSr/MyrXtt/»-S-r«:fB^kt*tc$K 

^#-r^.XS ; **-r*WWI5JSfcErtt«:49i,»"C. 

1^ h ^- - © T H F pJig^O^Jl^S- 5 x - is 3 > * a 

(GPC) (CtS^^Kte^T. 
^THF nJigj&&*5. Mil . 00 075M2, 000 

*ii©&i$tc4>&< i i of-i'^fbrfcf), M 

32, 0 0 075M3 0 0, 0 0 0©M^Cii?)5c< <b4> 1 
■^f-JHbttii), 9 0, OOOT5S2, 0 0 0, 
OOOCMa-^felMfi (Mw) £WbT*i9. Mfi 
8 0 0fel±©««^HMI»<B (T) i. 0 

0 0 752 5 , 0 0 0 ©««©^f «|»ffl ( L) £ . » 
^a 3 0 0 , 0 0 0 JW±©M«©M-fi«^-ffi ( H ) £ 
*i. TIBK^ : 

1 ^ (L/T) x l 0 0 ^ 1 5 
3^ (H/T) xi 00^30 

[13*^2 6] ^^^-©THFdJ^^GPC^C 

±*^f-a^w«:*ji»r, i^THFoj^js^-ti. $H=-a 

8 0 0«±<0««©^aa»« (T) £. *fi2, 

ooo7bS5, ooo <D®m<Dfr*mmm ( d <t . 
#ra 3oo, ooo &ji<omim^m.m^m < h > 
<t*j. Tiaras : 

1 £ (L/T) x l 0 0 ^ 7 
3^ (H/T) x 1 0 0^3 0 

?r?i/c b X t, > -S C <t £#S4 £ f ^ 2 5 Btg©i3D 
[fit*iI2 7] igh^--©THFBj^^-©GPCtC 

i-s^a^ffitctet^r. STHFojjg^tj. ^a 

8 0 0feLh©MHS©^Faa*HI (T) £. ^a 2, 
OOOT5M5, 000 ©««©M«8l#ffl ( L) £ . 

^a 300, ooo ^.±©$ii?s©Mais^iB ( h ) 

£*i. TfBM{& : 
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1 ^ (L/T) X l o 0^7 
5^ (H/T) x l 0 0^ 2 5 

[«*B2 8 ] SEh^-©THFoJ^^©GPC<C 

8 0 O«±©0«©^«a»ffl (T) 4 % #-?fil 0 
0, 0 0 OJO±4>m0jmUMHI (M) TIB 
Mffi : 

1 0 ^ (M/T) x l 0 0 ^ 5 0 
*»*:br^4C4*««ir*lll3WJI2 5 7bS2 7<D 

9] Kh^-OTHFoJS^OGPCtc 

8 0 0«±©««©^f*«»ffl[ (T) <h v 0 

0, 0 0 0eLhOffl«(Z)»fll8l»ll (M> TIB 
B0{& : 

1 5 £ (M/T) x 1 0 0 ^4 0 

*MfcUr^*Ci*«F«i-r*«l*3B2 5 75S2 7<D 
[»3£Jg3 0 ] ^h^-CDTHFnJ^^CDGPCCC 

jcsimuNftc*^?. BiTHF^safttt, 

1, 0 0 0-2. 0 0 0*«<D«WBc*j»4h7^- 
*CDig£ (Ha) i^l2, 0 0 0-3 0 0, 0 0 0 
©«««CteW4 h ^b'-^CDWS (Hb) <h# % TIB 

m& : 

0. 7 O^Hb/Ha^ 1.30 
&mtcL,X\,>2>C±&$m£irZ>n$VM2 5 TiS 2 9 CD 

[»#3«3 1] Sh^-©THFPligJ«»<DGPC*c 
J:Sfl^-S^tc*j^r, KTHFpJiftR^tt, fl^fi 
1 , 0 0 0-2, 00 D^k9ff>WttK.is»i b v 
?<D^2 (Ha) £#T-ffi2, 0 00-3 0 0, 0 0 0 
©^mSh^'f-^U (Hb) <b^, TIB 

0. 7 5^Hb/Ha^ 1.25 
«rJ9»ytUTl^C£«:«|*mfrS»*JI2 57^S2 9<D 

(MM3B3 2) SeH^-©THFpI»^©GPC«: 
^^^■IMicfe^r, aTHFoirS^«. fl^a 

1, 0 0 0-2, 0 0 OmmvWMfcteWZ b v 
^i»-T12, 0 0 0-3 0 0, 0 0 OOmWlCteVh 

b v ^ iopjccffisr ^^affi/jNfiioass ( h 

c)i^il, 0 0 0-2. 0 0 05icMoffi«k:«5^ 
^h^'b'-^Ol? (Ha) TS2WI{fc: 
0. 0 1 ^Hc/Ha^0. 1 5 

o >r tit* cc 8aas<oiiMRjB«E*ffi. 

(»3RTg3 3 ] »h*-<PTHF^«J5R#<0GPClC 
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1. 0 0 0-2, 0 0 0 h ^*f- 
^i»^fl2. 0 0 0-3 0 0, 0 0 OcDM^ttett* 

h » ^e- * tvmiam? i^pa«/jMB©*s ( h 

c) 4»«1, 0 0 0-2. 0 0 0*S8(30fIi|S(C*5W 
£ h vy't'-2<DT&2 (Ha) TIBH8{& : 

0. 0 1 IHc/Ha ^0. 10 
*»fcOr^SC4*«F«ir*l9*a2 5 7^3 1 CD 

[«#JI3 4] »h t-<DTHFoJ«fiE»©GPCCC 
10 £2>f&&f&5lCto\e>X* ttTHFoJigfiJc»«, 10 
0. 000-1. 500. 0 0 0<DSJS¥^I^M (M 
w) *#bTC>*C£*^£TS»jfcS2 57bS3 3 

[SB3RJB3 5] Kh^-flOTHFoiaSfiS^CDGPCtC 
<tS^«»*«C*J^T, »THFrI*JsE»«. 8. 2 
0 0-7 0 0, 0 0 0C08fc^^« (Mn) *W0T 
l^C<h^ffi<b-r^»*ig2 5 7bS3 4<D^m^HC 

im>m3 6 ] tth^-<DTHFpIjSJ5S»©GPC«: 
20 cfc£^S#fljecbl»T, KTHFW?6fiR5*tt. 4-1 
5<DSfi¥^^S/^^^fi (Mw/Mn) 
0T^*C<h£^£TS9l#52 571M3 5 6D^r*i 

[%mm3 7] |^h^-<DTHFDj?§^CDGPCCC 
J:4^F-*»fljCC*5l»T, KTHFnJ*gJ5S»« % 
800-3. 000 CDMttc^CtJ W 411¥^^t/l( 
¥^T-S (Mw/Mn) #3. OHTt^^Ci^ 
»<!:T£»3fc«2 5 75M3 6 (Dl^rtl^*cfBtt©®»JB 

mM^SigiUT, 2-3 0fifi%CDh;Wx>:*jg/&# 
^WUTl^C<b^iii*r€>e|^2 5 7bM3 7<D 

( is*^ 39] m b •? - (omifif&ft^ wMmrm<o 

t»4 C <t £#14 4 r &M 2 5 TbM 3 7 CD 

[«m&« 4 o ] 4 o -c- 1 2 o m c<omm 

40 £WbTl>£C££'Mfr£t- £11*312 57^M3 9CD^ 
(«3»B4 1 ] "RttaKMtt. 4 O'C-9 0 
«r%0ri^C<t*«p«ir4W*g[2 57!;M3 9<Dl> 

[ m?m 42] » h * - wi*wn 1 o o sssp 
cc^t u 3 - 4 o mmmn. mm&\ u r t > * c ± * ' 

50 {IS*^4 3] t^ht-tt l*»SffJ<03TSP«ffiS: 



£ h*— &^£^OTl,>£C4^#£44Tr£gf!5fclI!2 5 
WttSSW«r4>tt < 4 fc#WrSfi^tt#S^*lfiS^*S 

-tw* w o r <,> * c 4 4 1 z> amm 2 5 nm 4 
ciS5i?^4 6] i&r- *esu. 

It h * - tit-T-B. RESg&Q© T SPSS «rfl-SttfH!©f x 
JUgp-ClftSL./caT/^x^jS** Orc»SC 
_«i-rSBI«3«2 5 75S4 3 ©t>ria jWClBtt©HHWB 

telB«S©H*J&i£&te.- 

2 5 7&S4 6©t>-r<i*»K:iBl8©liMWi5J5JW& 

tlTZtmmz 57SM4 8©t»rftfrKIEtt©lHWBJS 
(11^5 0] WIMfcft&fttt. S-T-^SfflM^T 

it^pfe^Bw. io' ~ i o 1 * q c m<Dmm&vm* 
* m v x «,> 4 c t &tm 4 r zst&im 4 9 k. sb 

SiS©SHStfl5/dW&. 

^.®3fei*Sffi«. 10' — 1 0 1 ' Q c m©#?H®infiB£ 

«ji*»*8W3r©«EEnflpsi5» 4 jSBW«:«-r ssp# 4 © 
»ajgetffi[*j, ^gpw=&^(*©iHiiK{*©s^«:sM$ 

#/cS6Wiglni8'J3c^(c*J^r . I v-VDl/d*>l 
V I /d©4-^*E>*^l,>#©1gJ?£V 1 (V/cm) 4 

u/cb$ ( c c t\ v itmmgmmtic tm-r&wtom 

E- VD tii®*{* 4 £ftfcff«9$t©- ? Af £ 

W©H&}fcf*±©JRfii. d «SM^flS5*t©S£EEnttlgP» 
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4SS:fc#4©Sgl§8) , 2 0-V1 (V/cm) ©EPflnm 
SSaHtCfcti-C. 1 0' ~] 0 I0 Qcm©$5H-C*SC 

4 zmk 4 -t zm&m 4 9 <cett©isflH&jft#& 
[ n #9 5 2 ] igix^mgiw©ig$iffl©EPjjD^i^fl<# 

I V-VD I /d*» I V I /d©4"^£#>ig;i/>73© 
S|?5rV 1 (V/cm) 41^8$. 2 0~V 1 (V/c 
m) ©EnaoWMBBJCfe^T. S*t6KfiI£Rl> 
*ginffi£R2 4l,fc4£ > R 1 /R 2^ 1 0 00 ©S5EB 

■c*5ci £1$® 4 1 z>m>m 5 i <ceBtt©isfl^j!&# 

10 &, 

tztrnfTzmzm* 9nms 2©^-rn^(cietg© 

(i, 1 0' ~1 0'Qcm©{*»Jglnffi : &W-r-5C4^ 

tt> 5~2 0 0 *im©¥i*tSa**-j-*Ci*««4-r 
S»JfcB5 3X«5 4(ClB$g©ia^fi£*ft. 
20 [ ffi$g 5 6 ) «M^SPW*56att«[^€r^-r 4 /c 

«»©a««aB (t:t^7) 4. mmm&Bft-c 

©«98B«tttt^-©flb^BBHba. (Am 1 /kg) 
B • a, S4 

*88fcT J: 5 ttSffltc RJ£ S tir C » 4 C 4 4 -T 4 
W*^5 0(ClBtt©iSflE^^£. 

30 *SWr*C4%Wa4-r4HI*S5 3 7bM5 6©«,»r 

n*>«ciBts©is^^^. 

«T**C.4*4*«4f -5III*B2 571S5 7©«,»r*i 
*»«ciBtt©ll«»fiS*ffi. 

40 [&9i©iftnttift9n 

{0 00 1 ) 
[0002] 

(&*©»»] W^JEffitt. *U^^2. 2 9 7, 

6 9 i-^^j(B§w:iBig$nr^-5Jp< £lfc©;£?£#*o6 
O . a « ©#©«:=); 0 )S^»±{c mSiMig «^ 0 . 
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1— m&zmmtzii&tisTit. '&&&m<D-fimm 
a- v- t<,c& ^mM(oh±-<omi^ i k^MK.m 

tcht -iij^©-gi5*is^ a - =7 -mmictt&. m» u 

(0 00 3) <*6tc. *7-by j-^ftSrB&jh-r-S^t 
LT, f"Jx^ WgfW 1 - 2 1 4 8 7 2^$B. Wg3¥ 

2- 20475 2-Sf£3R > 13WP2 - 2 0 4 7 2 3#& 
$R. WWW 3 - 7 7 9 6 2-SfStfR. ^¥3 - 2 8 4 8 
6 m&W. «fM¥4 - 8 1 8 6 3#$»TCtt> *S»tfJ 

n/c hi--&mm$tix<,>&. Mtummw-b- go 2 

5 . 0 0 0 fclT©^** 1 5 %^mx & K> . #^-fi 5 0 

0 7J JSU:©iWg# 5 % JjUit? * 0 . #^fi 5 . 000- 

1 0 75 ©«««: ^ > tr- f u 

5 o 07j«±-c** h^--*ifflss3nrc\s. c©t§ 

[0 004] ±13*7 -fe* H»Jh*ffitt. I-*- Sgffi# 
*fcttBtt4*» *S & &*&ffll£&lt&*|( 0 . ±S>— tc^SJ? $ 

^ma^ass)-*. c 4 *soi^r-$>^>. mx\t*@im 5-8 

8 4 0 9^<2:$RtCfc^rtt. ±IB*fi«c|&fiS%ct>«C{S#: 
U i€(Cii>S©ffitt©A* Sc«li*/ctt*JH**Jj«jD-B- 

wicit. imitgMnztmm'sxim l tcrnm 
^T/f*>m&*m?h hi--tmmux^h. c© 
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[0005] ^7 Jit* ? - h j--zmi,mffl&i$m* 
n^m-siz* m&hi—z&m< l cmi3'&t>-etc&> mm 

^fc/ce-ratc. •) «:n5ia©&JKE£-$x./cia£tt 
»iMt4©«n/c*m (ffSxtf, ^ ti n - > =f 7 »y 

10 ^fl§) XB>HL>. M«c^-©SMtc^-7-b 5- hfiftit© 
SO'a-^-^ffl©fi|^^itr-S^«:~>y n-> 
^©iD£g83M©&l vS^©»Mt?a - v-StM£ 

«h^-©^^-fe-7 H6i»±T4.«Ttti»r*air* 

•fe y h ^RSih-T S^fSjtJifiF $[><&<> tf L 
Il©El»7-b7 M$©;l&(,> F^--©pai6*sssti 
20 ■Ct,»^,©*5^t?*-5., 

[0 007 ] ?CVhi--tLXffimte*i i £T%i,tC> JP 

[ 0 0 0 8 ] hP^±©^0C. 
30 ©^««J3i©^/7X|K^iaS ( T g ) *>#^s&n;«> h 
^-©^g6?A^tt4|S)±$H±S^Sfc*06n-Ci,^. b 

mis, mmm^+fttKK)* itsmMim^x-*** 
-^t(c4»^rs*s tisffiiasTt?©s«tt (BP^(sra 

(000 9) C©C4#>6fc h^-WS^t^^-r-S 
{C«. *S»l^«C*JW4 h^— ©tttt*!66TS-tt. 

40 

[0010] fiia^st4<t*7-b-y hteitttitttasf 

h hi--<Dmmzn-3K.wmsiZLtx3bz>. 
[oo i i ] cti6©raH*j»«!raA«:. 

BS5 l - 2 3 3 5 4^<R$R«Ct3:^S?F'Ji^ffiieiS?[i| ; & 
-*«!i^^nrc^S. ^2fBg5 5-6 8 0 5#-fi#R«C 
*«¥«!^-?«4»¥«S»-f«4©Jt*i3. 5-4 04 

50 %-&m^ J F-fi»7}j'5:jr< u/c h^--*jffisgsnn» 



[00 12] JfcjfoK:, cne>CDi@lSW:ctS h^-«^-7- 
fi#*W>i*^#— ©tBJ!§*>e>fc£ h^-Kit^T* S«F 

[0013] 43HB35 6- 1 583 40 -^ffl 

*Q!*3tir^*. CCDlSfcttMStt. *K*ct«R«JiS» 

*fl J FM*«roJt*** , rijWa&**S. CCD 

^UVKOfch^-teMU 8-8 6 5 5 8-^ 

tt*T*>ft£4JKfoft4. hfrhtaifihs fi»^«fi^(* 
©aJt¥^^«/»¥*^f-« (Mw/Mn ) #3. 
5 «Ti^S ^ C 4 , SCX^F^»ttiS»^«S^»3W 
40 — 9 0 wt%4**t>C4CCfc»K h^-CMS*? 

[00 1 5] 4#B8BS5 6- 1 6 1 44#fi#RtC«, GP 

ceccts^fi^flicctetir, ^li o 3 -sxio 

4 SWT-tl 0 1 -2X10 S ©*ti*tl<D««(C^ 
«c< 4 6 1 o©ffiAcffl«rfc-^*tt«itf5»*SW-rs h 

[0016] COl&Ct H^-©S*«clWto514ffi (ffiK 
©Bt44*:7-te* h|»±tt) **1£l»T|IHHTSC4tt 
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[00 17] oa>Ofc#*>, SifiC[>1g^ta-¥>>'''J>^- 

co? -ri^>^ y-^<z>*D* h*--ffl 

[0018] 4$6SDB 5 9 - 2 1 8 4 5 -Et&ffi. 151 5 9 - 
10 2 1 8 4 6 0-Sf I5J59-219755 -^£fR. |5] 
6 0 -2 8 6 6 5^£&L [536 0 - 3 1 1 4 7-^£;$R> 
[h]60-4525 9-^£$g, Is] 6 0 - 4 5 2 6 0 -sf&ffi 
M«FS?3- 1 9 7 9 7 1ffiim Kt-©TH 

[0019] «#BaBS6 0 -3 1 1 4 7#fi«Rtf#H¥ 
3- 1 9 7 97 1 J»&*frCtt % 8 6«C?J«»©^T«fc 

[0 02 0 ] «Fia^3 - 2 5 1 8 5 3#&#RT«\ ^ 
g*S5^FfelT"Ctt, SA^a©f-^<D{4^2 0 7? 

[0 02 1 ] 1W3 - 3 9 9 7 l^*Rr«, GPC 

tcte^r, ^-15 0 0-2, o o o<omM tee- *M 

30 p 1 Sr^fU 3 ^11 0, 0 0 0-1 0 7JGr>Sf 

iHSKt-^Mp 2£*U 2t¥Wl (Mw) ^1 
0, 0 0 0-80, ooor*o, KfWKM 
n)^l. 5 0 0 — 8, 0 0 0t^«9, Mw/Mn^th 

40 r^-rt^o 

[0 02 2 ] IE*<Z>«iF^Jt^CH2^«:tel»T 

50 ^c0. KSCDn>/S>> h^bSrSJi-ri*©* y*(Ctto 
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X^tc. 

[002 4 ] 3e.(C{J, X3ay-©SI*J:0, 
tc. 

[002 5 ] gfcfc. Jg^|5)B# : f <J --^VXtt? 'J-* 

isxtrnttiztimm. mz.m. ##^5 - 6 9 4 2 7 

«CO*-iHfc£ r S C i-Cig^:^© — ©USIWIIJ 

— iii^jgniic^^tcL-ci,^. :|$pgBg6 4-20 5 

8 7 ^&#R. 1#gJJ¥ 2-259784 #&#L «fR7 4 

- 5 0 8 8 »1¥5 - 1 6 5 3 7 

w. $£¥^© h * - *m h umttic <t o sd/t»±tcn 

^ffi#tt0fla*W§3ft*t§£"C«>. BHft±-r««E{tU 
tc. <&WW-5 - 2 2 8 7 -9£i$R-Ctt. i&Tfe&JH 0 © h 

© h ©US'tcj; y , * #v * >; i> 
* -?&mfi %ftu»r &*>*«H3^ 3 ftr u <c t ». 

[0 02 6 ] <*e>CCtt v i"J-tU^KfflIt5SIO 
SR**tT-9TI,»S4«aiB5 9- 1 33 57 3 #^?B, ft 
gf1BS6 2-203 1 8 2-5§£$R. #gflBS6 3- 1 3 3 1 
7 9 #&*R, 2-302772 #<23R, 4 

- 1 5 5 3 6 1 -Sf&fR. - 2 2 8 9 #<2r*R. <& 
H¥5 - 5 3 4 8 2 -Sf-kfR. «W¥5 - 6 1 3 8 3-5f& 

D^sWSfeCMSK'* hS^tt#%»T'fr< . ilSt©M"r* 

^mc-o^x\x. &•&«£*¥*&< tu iaw©<ct»3e* 

h^-*4^ffir©j^SL*sifc.2)ib©t , 4,i9^«ai . 

JEKtt. h^-©«feSiJ©jMW©a5H*5ttS*). to 
*-C#5 ~ft*SJS b/c£ # Jc^tt < £ 3 «Sl©jfcg 
©H 3 S3fe#©*^.g-C * <3 . JJUfcEIB* i> >) - r. > ? 

[0 02 7 ] aB6t*(cgSlt0r»a«:1f 3«MSBfW2rffi 
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ft. *fcij7^ >fB®'p&a&Pt*? s ft& t, >nw<pmi 

[002 8] Htc. ^lAte? >;-->y$ig£W;*& 

io *j%3ftr. w*!Btt©w«»«j&sai*iTt»fc. 

[002 9 ] ^(cttfl^F^S. t*b^«MI 

-\©t-^-B^©K#* J ^s£3ti-ct,^c„ ee*. cn 

5 7 - 1 3 8 6 8#^?R. miBS5 4-5 8 24 5^ 
$R. ^lflDS5 9- 1 970 4 8#<&fR. #g9¥2 - 3 0 
7 3^fR t «S8f3 - 6 3 6 6 0#&#L *D^^ 
4, 5 1 7. 272#?8$fflS{C«, f-^--«C->'Jn-> 

20 - 9 9 3 4 b^n^t^yt^mmic-^y -j mi&tNc 

fxm 3 ft 4 3 # *;£i£#gg^ 3 ftr ^ 

[0 03 0 ] L^U^tW^^ Ztlh<Dj5m*&m}K.i> 

[oo3i] 2r*p. mttxmm<&m9mmt b 
xm * (omwtmmmw^m^ $ ft> #ccmflm£Ji £ 
®§f^ji twm i> tc®m&mm<D t ©*«*« f 1 3 ft , 
30 a^-? 3 ^ ';>*-?>77^>5'j <Dim%wmzi$gi&. 
(cjitg? ftrc»*. c ©J; 5 ttW^F^XttroflW^S 
£ L/T(J, nn^St^?:*iJfflO)fc#IS:*5ffli,^ftrt^c 

5^14*5*0. KS©y*C^t*fc«7>->^=i^ h 

[0 03 2 ] C©»&IW«j6*»ifcr*fci&©l»fi£ L 

r . p-7-$fctt^u-F ©^SiSUtt^iS^^Mtc 
^S3-tf^>C£«:J:0. -5-©»JI*aiI»ifi««:»H,»Sia* 

jess u sfis^" f -> x ycommxm§ix^ zmumz* 
*wstin^. coipx'bfticigmmtt LtwS 

[003 3 ] *«tWK«. ^2I5M»^^^H^^©SJf 

«rento-r ^> c £ tc «t •? «««<HMr 3 ft « * »«%jb 

©^3*^2 5 wm©0PC^7fef*(Cj^Ur^P-'7- 
«r^S3^fcti^tc«. ^6 4 0 VkLt©maE£EpJjQ-f 
ft«S7fe<*©^ffi^{4*s±^U*&s!). -eftt;.|i$(3:Epj)[]^ 

50 )icc*tLTM# 1 xmmcmftwm.wmti.mmutz. 
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-tC«V d+Vth 4<,>5£>g4 3ftSkt±©DC^JE 

[0 03 4 ] C©:&. Hft S^H©*)— ffc£EISft:i*tC 
f$^BS6 3- 1 49 6 69 4£ffi(Ct2. mtg©V d tcffi 
^-f £DCmjEtC2 XV t hW±(Df-^P^IiJi^}#r> 

a c j$a&as LfcHBEssattwasHsr jcaiftir ■sac 

AC«EE©tf-*©**r*4Vd«:i|BI!U fflRgftb 
©iP#?l-SLtciJgp 5 ftiSt, 

[0035] {yifihtai)^. zvmtiaamwimx.* 

^©«*3H**m»ri»5*. 5fe*c»'<fc«{c»««: 8 ^ 
S 4 3 ft 5 ^)E«B^*ffim{4«±©ffl*5^ 4 3 ft 

£ L fc 0 . Sfcmtc J; £J&3&*Hffi©&f fc**SK««: ft t) . 
[0 03 6 ] 4#B9B56 1 - 5 7 9 5 8-5f&$RtCtt, zgll 
■r*Wfe^^S*iP8^3ft-Cl»S. Cfttcti, 

4 or io' ~i 0**0 0 m©ffiistwrs*»ai4« 

OT©ffi!n?:W^S^mtt^e^=&fflt,i-t:^m-r 5 C 4 

BH^I^-It 5 c 4 *Jt?# & 4IBSS3 ftT U -5. C ©# 
StCctfttf, AC^»CfcWSP3S-C*>ofciSS& ■ fi^ 

fci&g-t?* c©^. ffl06i*^©®M©ig«aAtc 

(003 7 ]^n-7, m^9S/. #WH»:/5S/ 

ffitt. Japan Hardcopy9 2^X*P 2 
8 7© rsiWtn— 5«rfflt>te««»«fiFttj fCBBfltS 

ftrt»s. c©^a«. B§0flfi«l<fe©Jssyfefttc*H/T. 
miE^enfta o/cffi«tn©wwamr&ASF«**T ft 

+#tC35ffiOTU3C4*^#tc&-,-C(,>/c. 
[0 03 8 ] t©£,. mi5B©S:ffiR«:tet>-C4>^SW5t4 
OTter-M/ 5S*\ Sffi«iaT-C-|-»«ti«*JT*«-»Ai 

fiKA6©^f*tC«fcft«®3t»tc*tO-C+^)i^aA*J 
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Dj&6!i^Sg|W©Jg5t{iiW 1X10' Q c mJWTT* 

o. cft«±T«EnJramff4^m^<a©ra{c^*^D^ 

#wHtI{a©!K3Kt£ KPn^*^ D £ C 4 ifit> #> -o T l» 
[0 03 9 ] UatPUft**?). C©fllftJ5!Afii©(S«-^S 

>*-^tc*f t/rgftfe^mSBM^e.ja^ft >j - ^mas 

*siifeftj&#> /^©w^J^K e^-jucrjjfc*:. w 
*9tt*©iI*K8*'£ C £ . 

[0 040] Cft*B5±-r SaiC^mSPWOjgJiffl^r 
1X10' Q c mfIfi[W±«:-r Zi&g&ih Z>ti\ t ©}g 
inffl©^mSIJW-C«5fe(C5ii-<fc«lCC^<*^<DmMttA 
ttrtHST b . pt*ff'.toW I, > 4 t» -5 ^® ifi&. CXU 

[oo4i]*ct, mtokfm.v&nm&b v < torn 

&Zf®nTZ> W*>. {^tn©&M8ras&£ftl>ttl> 
4 £ D ft #> -? fcm^&Afc (CJcS &»ft?f?fltt 4 . ffiig 

Sf*±© fcr>#-;U 'J - £ 4l> 5tB5Lfc#14&imB$«: 

S35:t s c 4 £ pjftg 4 -r & c 4 asMs ftr i, » /c„ 

[0 04 2] 3 ^{C. SM^S«rffib^pB«^«^(c 

*ji»t«, ^nsm©^ft (^-^>h) icj;5fsw 

•5. ^mmgpW^©miW?±A^ J: Sfff^c teutt, ^ 

«au»©FmK Jt*s«*A©iB«*Kr±T sci#? 

[0 04 3] ««»«4ffllr»m*!l-i>yu^. 
Ji#.|5]B# - r. > if i -g toti S f A igffl b /d?D 
4 #P,W4 - 2 3 4 0 6 3 #-238. Slf 6 - 

2 3 0 6 5 2-Sf<£#R#*-5. Cft^O^RKtt^ W®S 
*IU^Ji«!^«:*il>rS53tft±©|£^jfe h i--<DZ 

<) - - > 9 * i> |5jB#{c-tf 5 Iift7&&#&*sn77* s ft r i » 
s„ 

[0 044] vfrvttwh. cft6©ii^Ww^mfi. 

^EPttJ^ -f T x Srffifgl? 4 0 /cH^fiS 7' a -fe X tc JS 
ffl3ftSfe©r&-5T. fi£3|y£<«^-2S*«{Btcjgffl3 

»?f?fiXr tt - ^ tc <t s x tK ?©ip£ 

[0 04 5] 3 61C. W^m^ h T-0>%W.$VPt^<Dtt 

©fr±. m®JMX-<D V ^- diRtC «t ^^^©SJStC 
ol,>T«Mftf>ftTUftU„ 

[0 04 6] JgtC. 3S»B#{cK^»h^-«Di"J-i> 

.^m*5^+»r-$)ftt3:. h -f -<omrt 

ig< h*s^LrUSl». MtcfE2|:£S£© h 
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coo47] tewm bi--tc£z>vm&&icmmtti:i> 
©»*. — &<D&mt<£ttL&ftwmffiifiii&')&umm2 
turns, r>*v&%w-m&<»&z*mntt<Dm7-fi 

z ^mx^^mm^ l a wntffc *=> 

xw&±icmtiz>. &w&w-*Mi&L-rcfSdtmznt3h 
t?jEa©««sttK(wiai3 fttti»is3f»s&© h 

[004 8 ] 20 
®WS*'iBi6c 5Cift<, !®t£&^©:7 ^ ;U5 > 

* + r - ^a t'© h * -*§}#<$©aiM£F?jfe t, 
[004 9 ] *f8E©@wtt. ao^Kcf&SMoai 

6 n h »&mmmm hi-- *atK-r •& c t «c * 30 

•5. 

[005 1 ] $ffeBJ©@W«. ^it-f^WJ:*7 

[0052] ^mmxi-c^xiy. 

[005 3 ] *%^©Bfi«J«. S^Sffli^&i&flSft 

tt^aA^n-r saw*** 0 , «aKt«:«cttffiAW«ffl 

imti>mim^^<>c*si>x. mat®.*) mm^m 
imtmnx-* zmmBfSttmzmm? h c t k. &*> . 
[0054] *«g§©B8jtt. mtrnx*. 
att i . (SJ©sc!)««f»*siwcttiw±r s c t <dx & 
-3 fcj&TfcftJi© tf > * - ji/cc J: 3 >; - v t t » 3 tBS 

[ 0 0 5 5 ] $|%B8CD@&<KJ. ^ntX^K-FO* 
ltC$>2>. SO 



[0056] 

mm*Mm? ztcvxD^m immms.. ^it©*» 

[005 7 ] ##feB0tt, 4>&< i fc&JttfjJJg, gfe^iJS 

cmm^^bx^h^mmmmm h^-icta* 

T. h^--©THF Dj^f^©y;b^--5 J.-^a>£ 
o^h^^Y- (GPC) tcJrS#T-a#7tJCC*s(,> 

•c. iSTHFpj^fiS^Ai. frtmi. ooonmz, 0 
. ooo7bM3ooo. oo o (Drnmcptt < 

it, l-pf-^5:WLr*J<P. 9 0, 0 0 07bM2, 0 

0 0. 0 0 OCllffit&TI (Mw) ^ Ltfcf), 
#^fi8 0 0M±<DmW<Dfrf-&m&m (T) <!:. 

jt2. ooojbS5, ooo omwDfrf-mmftm 

( L) t . »^S3 0 0 0, 00 0 ^©fililS©^® 
W^ffl (H) i*nFIBM^ : 

1 ^ (L/T) xi 00^ 1 5 
3^ (H/T) x l 0 0 ^ 3 0 

«r»'fc L- X U 5 C t %<®m t ? -5> »«$flt3R«ffi h ^ - 

[0058] s etc. #5shjw\ »*»»*'e^p-r4fc 

H^S"J«r^WU-Cfe0. h^-©THFnJ^^-©y>»l/ 
A'-u-^a^n^H^??^- (GPC) (CJ:5 
OT^tctsUT, KTHFDjjgfiX^AJ. ^Sl, 
0 0 07bS2. 0 0 0*j®©^iS«Cii>«c<i<bl-pf- 
^<&WUT*s0. #*g2. 0 0 0TbM3 0 0. 00 0 
©^(Cif>«:< ife 1 of-J'^tfcO, 9 0. 0 

0 071M2, 0 0 0. 0 0 0 ©aS^fctfH^S (Mw) 

or *s o . 800 iu±<Dmw<D&*&m$-m 

(T) <b, ^Tffl2. 00 071)15, 0 0 0©«©» 

^ as^ffi (D i, ^a 3oo. ooo VLtotm 

©#TfiflHMfi (H) i*T8BRI«: 

1 ^ (L/T) x l 0 0^ 1 5 
3^ (H/T) xi 00^30 

S. 

[005 9] 

[ &?8©^Ste©JB8§ ] -jKCC . h±- tcS^ftt & }^/c # 
S* 1 ^(c^uiSai'©li^±:c«uS.oe^:M 
o ec n# $ ti *> i. 5 umm £fl§ i, > . c ©}iis§* © 
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±iB<S»«iJlS J: 0 i> £ 6<cttttf£tf <£ < . -Y > ^ 

[0 06 0] *ffiB4N?f£. tt*«JIBacflllSBW*dW 

tt. GPCtcii^T-fi^fljecfc^T, #T-:g2, 0 0 
0-3 0 0, 0 0 OOGWSK:^ -f>t:-^4ST5C4 

K^07 ^ >^i§c o/cOT^c *#S«JJ!Sa* 

^■13 0 0, oo o£M;i£Mi^c^>fc•-^£;i^ 
[0 0 6 1 ] JD^r, ^mwiMumH^jK. ■ 

fl?K::fel»T % ^11, 0 00 — 2, 0 0 05tm<DffiM 

u/c e 7 * *x WH^g 1,00 o*}«c[>ffi««:^ > 

[0 06 2]Cti6^>^S^7..^^^ GPC 

**><Dr*4*i, cne>f-^h7 7W@i^^ 

j£»tfc m*71sy hte&ic&z 

»*#8^e in^^G p c mm±&& l &<, v»^frc 

[0 06 4] ^18 0 

0JM±©«i*Dfl^«ai»fl (T) (C»tS^12, 
000-5, 000 OfiBi|8©»^sa»ffi ( L ) (DWd^ 
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(L/T) xi 00dH-l 5, }tSU<«l-7t* 
tHU/c e 

(006 5 ]oS0^12, 0 0 0-3 0 0. 00 0 
©ffii|8©^*ISa8i/lg«£d % »-T-fi 1 , 0 0 0-2, 

o o o&mvffii&io&ft&m^jSi&kiex.tcm&s •§ 

cfc-^r. *S»*»J)|JSR»(D^a 2 . 000-5, ooo 
[006 6] ±|g(D ( L/T) x l 0 0 1 5 £iS 

* * t (om&ftmmm 4 a o , ^#atg 4 ins! 

m*Hzv bi&(D-mg.tj:m3L&mn±tj:Z 9 (L/T) 

x 1 oo©ffi^i*»S(DJa^«c«, ^v>^^i9 

[0 06 7 ] ^HF-g3 0 0,0 0 0JW±CD««©1B^ 
0JM±<D««©^B«#ffl (T) W5^I3 0 

0 . 000 ixk<Dffi®<D&¥mmfm ( h ) <ott^ ( h 

/T) x l 0 0#3-3 0, JfSU<»5-25r*S 
C <h# % S*fiatt«:lStt ^ C <b < , W^tt<Z)fgn/c 

[0 06 8 ] -/RWklS^a^i Stii C<D«tt» 
^130 0, 0 0 0 M±<DmW(DJ3Lft&. *<o&&atw 

IffiWFSilSifcfc&tJfth^ftSCi*^, GPC 
[0 06 9] *«IStC*5C»Tttgja5©iP 

50 ^>r^>5 ^ te#ttHiaE»(Dis»qr-a«j«^je#tt*w«> 
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[0 07 0] JbiBO (H/T) x l 0 0<om&3 0&M 
■T<ft5. (H/T) xi 0 0©ffi#3*»<D»£fc 

tc*i*r«. loo. oo oyL±<Dmw<Dfflmm 

UTffifflf5^r*0, ^F18 0 0«±<Dlg*£(Z)# 
(T) CcWTi^Ml 0 0. OOOJWJb© 
«W©#**8HMf (M) cDfiJ^ (M/T) xiOO^ 
»*l<tt, 1 0-5 0, J:f9fiF*b<« 1 5-4 Or 
*4C4^ ±BB©#tl:*S»jeU fio««itt«:Sjei/ 

[0 07 1 ] ±gB£> (M/T) x l 0 O0fRftS5O£jB 20 

<tt5»«c. »fa©«mi*w&h»<tto (m/t) 

x 1 0 OCDffi^ 1 0*S8©»£Ccte % Salter*? -te 

[0 07 2 ] 3e>«C, *^§BtC*5t»r«, ^18 0 0 
-3, 0 0 0©«KI«:*5»4Mw/Mn^3. OKTt 
ft4C4W«Ctf* 

[007 3] *«9J«c*ji»rtt. Rfl^BdWfc*^ 

t\ ft=f-m.2, 00 0-3 0 0. 0 0 0WCW4 30 
fcT-* h v7'<DM£ (Hb) i^Il, 0 0 0-2. 
0 0 0*»©SH««C*$#S fcf- * h * 7"<D1S3 (Ha) 

(Hb/Ha) rtWStXttO. 7 0-1. 3 
0, J:0ffSO<^ 0. 7 5-1. 2 5t*5Ci# 

[0 07 4 ] CCDiRStfc (Hb/Ha) <Z>BB<fc<!: 

(0 0 7 5 ) Hb/Ha^O. 7 0*iT1i, f^ff 
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[0 07 6] s *>tc, K^S^ccfe^r, 

2. 00 0—3 0 0. 0 0 OOffiMlCteVZ fc"-£ h v 
^^11, 0 0 0-2. 0 0 0*j»©8HiatC*JWS 

fc:-^h^^©racc»ftrs^sffi/j^<DiSs (h 

c ) i^-Tffl: 1. 000-2. 000 *88©»i*fc:fe W 
h^CDiUJ (Ha) iOtk (Hc/Ha) # 
»*U<ttO. 01-1. 15, ct«5»*K«, 0. 
01-0. 10, £6>fc:£7gU< te, 0. 01-0. 0 
7<fc9 2e>K:»£0< WO. 0 2-0. 07T£>SC<t 

[0 07 7] Hc/Ha^O. 0 1 *SSrtt, 7?^* 
«CS&5ht-t&5. Hc/Ha^O. 1 5^i4 

CO 07 8 ] Se>6C % *^58CC*j^rtt, h^-CDTH 

Wl(Mw) ^9 0, 0 00-2. 0 0 0. 0 00, 
JfSKttlOO. 000-1. 500. 0 00t*4 

[0 07 9 ] Ft-©llW^i (Mw)^90, 

£■3*4 C£*s* 5. h^-<DMg¥^#^m#2, 0 0 
0. 00 0-Srjffl^.4t|-&CcW 1 BFtaffll-CO^^-fey h 

(c*— & h * - nit < a ^ . 

[0 08 0 ] ZblC % X&WKte^XlZ, h±-(DTH 

i 1 ! (Mn) ^ 4 K$L<(J8, 20 0-7 00. 00. 
0, iOJf*L<tt8, 3 0 0-5 0 0. ooor^4 

[0 08 1 ] ht-<D»WI(Mn)^8, 2 0 

#7 0 0. 0 0 0*jB**»£K:tt % h^-<D8a$3E 
tt#^F3c3e i «c 0 , i^-^ h - tt^^W 6 nil < ft 

[0 08 2 ] $ 6CC V ^lM064STMw/Mn 
U< 4-1 5, J:<94?£b< «5- 1 3t$,4 

[0 08 3 ] Mw/Mn^4*S!©*8^lt ht-CD 
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[0 0 8 4]$^{cteUt, h^-CDTHFoJ^^ 

[0 0 8 5 ] b*-*V y * x\s-mms*Rfr>r 

V)\o*->mmv2 o^rsmm^m^ »6tifcffltn«% 

«>fcfk THF (fh7tFP77» CCnJigSH* 

JU* (^7t-/X0. 3-0. 5jum, 

PCO^it^ K*4i*i«tt. ttUUO»#0. 5-5 
mg/m I i^»c«^ 0 
[0 0 8 6 ] GPCffl£8i«C*Jt>r, 4 0"C£)fc-h 

ACCigJ&t ItTHF 1 m 1 (D«Sig"CSEU 

TH Ff$*4ig?l££» 1 0 0 m 1 K*4 

, ^fcng*D«X4tS{© shode 
x GPC^KF-801. 8 0 2, 80 3, 8 0 4. 
805, 806. 807. 8 0 8 P©ffl*^bt^, M 
V-tiM<DTSK8 elGlOOOH(Hxl), G2 
0 0 0 H ( H x 1 ) , G3000H(Hxl). G40 
OOH(Hxl), G5 0 00H (Hxl) , G600 
OH(Hxl), G7000H(Hxl), TSKgu 

[0 0 8 7 ] ±iB<D#&rW£ft/cGPC*CcfcSfl^a 
(T) , ^12, 0 0 0-5. 0 0 0 ©««fl0^a 

a»ffl ( D % fr+m loo. ooo a±©«wi©#* 
a»$Mfi (m> R&a+m 3oo, ooo ^±<ommcD 

[0 0 8 8 ] 3 6(C±gB<&;frffiTi#6ftfcGPClC,fcS 
^S^^tf^ #T\S2. 0 0 0 — 3 0 0. 0 00CO 
«Wc45l*5fcf-* h y7<DTX2 (Hb) i^tl, 

ooo-2, o o o*i«©?i«acc*5W2>b"-^ h ->y<7) 
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S3 (Ha) £©Jt (Hb/Ha) &£>\ »?12, 0 
0 0 — 3 0 0. 0 0 OOtSiSKteWS fcT-* h ? 

-7-ai. 0 0 0-2. 0 0 0*j»CDfl|iatC*jWS fcf-* 
bv7<DW(£&&?Zft*m&'m<DT&2 (He) 

■T-ai. 0 0 0 — 2, 0 0 OO^MttCtettZt:-? b v 

y'(OfS$ (Ha) tCDtb (Hc/Ha) *«T©*te*C 

[0 08 9] «*>ftfc^fi#«<D#^Fa 1 , 0 0 0- 
2. 0 0 0*SSOgg^fiSO*^a2. 0 0 0-3, 0 0 

0, ooo(DSi«©ftfl^<icto^-^5-r>'sjajwr 

ffi*a*T3f. ^12, 00 0 — 3 00, 0 0 0<DH 

SSSKDfi 3 * % ft*M 2 . 0 0 0 \&±<Dffimc tett h 

(Hb) if^ 4fc, mi, 
0 0 0-2. 0 0 0*SSa>«Bi«CC*5C»r«fciKt^-^ 

(b--^ h ^65i^n4sa©fis*. a^a 

1. 0 0 0-2, 0 0 0*j»©«ijMC:teWS fc'-£ h y 

-JoyMZ (Ha) i-r^ 0 

[0 09 0] {#e»h/c^fMO^i2, 0 0 0- 
3 0 0, 0 0 0©^JfMc:tet*5fcf--# h sr^i^a 
1, 0 0 0-2, 0 0 0*SS©ffii|S«C4y^5tr-^ h ? 

iffiOSS^:, »?12, 0 0 0-3 0 0, OOOcD^I 
iSm^k-^h^i^ll, 0 0 0-2, 0 0 

*BfrMBer>*& (He) chT^o 

[0 0 9 1 ] Cti^Ha, Hb, Hc»t, Hb/ 
H a *$ cfcC/H c/Ha *»a U fc. 

[0 09 2 ] 3 6fc. *«!8CC*Jt^rtt, H^-©«flB 

[0093] *»wcc*ji^r , h ^-©ttiflaa^tt, h 

<«, 2-3 011%, J:0W^L<«, 3-2 511 
[0 09 4 ] h ^-©»BBJiJl»<D h^x>^^(Z)^ 

astass^Fw: h^-oisss (asm) otl*5c±#* 
[0 0 9 5] *»?g«c*ji»r , h ^--©ttifli^cctew 

^> h ;Ux>^S«S»©SWa«, ±MiL//cG PCffl'J^k: 
0B5p B ^[l|Ul?a<D![fia5^<30fia^e>, ^fe^J^C/ 
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( 0 0 9 6 J attttCCtt, *mitC*sV&fflWiJSLa<D h 
10 09 7 ] ^1 gSrRttjjttS (JRSWIB. No. 8 

u rattttr2 0h r«iw-r*. miamom&^nm 

[0 09 8] 

h*xv:W8» = ^ " ^ x 100 (96) 

w 0 : wmm&mM < g > 

W, : imm<D <Kf4 + R(SafclK) 11(g) 

w, : fata • mmoPiismsAm. ( s > 

^l/x^^S^JSrffffl-r*. 20 
[0 0 9 9] *|fSIB©»«#«5g«ffi h :f-K:JBU6>*i 

!M*U>»7?r*;* ; 7 5 K*?** ;lKSflgttBt;fi 
OTfrx-fr ; xxtjuc?*;* ; Stftti^©^:? b 

item, 7a? wt^<oimitmm#imtfbtiz. c 
n h ttffi5m&iJE##i»* s n /c d s c m&$m<Dfgck 

[0 100]^U<fflt^tl^7^X(!:LT(.t ¥ 30 
IRtU 5-1 0 0ffl(DiKMiK<D7^;b7^=i-;K tS 

[oion zhm, B&is<m^tbtiz r 7 

7)1 * U > £^JETr ^ ^ # ;l/fi-&* & I > raffiEETT * 

^ScD7JU*U>^»;^- ; S5^fi©7^*U>#y 
7-^g?L;rjl6n^7Jl'+ 'J 7- ; 7Jl>* 40 

m*} e> 7 - yffi tc j: o » e n t7j<^ # <j ^ - co 

[0102] *jfeq§Cc^gffl3n&fflS2»J«, DSC©^ 

ffilftfcfc^r, »s l< «4 o- 1 2 o*c, 

<«4 0-9 0U $ e>tc»* U<«*. 4 5-8 5TO 
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t - ^ *wt s c <b w $ uir*. a 

<&9»*o<fci>. &*:9a»tr-^3»si 2 o # c*®x. 

#ttauT*r«a**a-rA> ft* u< 
[0103] $^>(c, m&ffl<Di&x®M (tr-***. * 

ffiff##4 b < 1 0 - CWrt, efc 0 jff S b < « 5 *c« 
1*3) r**^+-^^htt©{HkYbjS4|iB36i||t». 
10 [0104] *^{cmit, fitSSRlOD S CfflJEtt, 
ASTM D3 4 1 8 - 86C!SII»Ur?f9. 
[0105] JlftW&U*, m«^-*>xjU^H±9! 

<bffii3cDMi^ffll^Jlgffl^^ , >^'tr^ hU SS3 
0 2 0 0 *C 4 X^^mm. lOVmin T»JS4?7 

[o 1 0 6] «bf«c % ttawjiOTw, mm%ki 5-45 

ffl©^7^*JU7^3--il/iiaR«l 5-4 5{H(DS 
«7il/*^^I/#>K<t(0x^7 L Mt-&ia*^^i-r 

[0107] *«is*c*ji^r, JBSWJcDftWJttt, h 
-<Z>«S»«flBl 0 0ajBB«c»O, »*Ktt3-40 

[0108] h ^-©«SI»JCDSWa*S3 SSgP*rgCD 

[0109] «fflffl|ttiBAtt©«^6, h ^--tt^rt 
^CiT, 8tS»0©=J7*M*^»»lfl§(DS/i^rtt 

a u fca 7/^> x ju« jg* a f ^ -«-=f*» ^ci 

[0 110] h^-S- : F-©37/->xJUfl|ja*Fgg"rs 
£>S cc J: 0 EHH^f t * * 5 9 A £ era u»e *j» 0 fc 
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<ov>y')v^m^mo&mm^mmm (tem> *m 

{0 1 1 1] *§iW(Dbi--&, MfifiWlSa^ 
[0112] l^Sr h^-tt-7-*»Uft"r 

m<omm^mtmk^^m ; *»«**r©jefii* 

tpT?<DWIJ&ftmm.*fflW?2>£ t ; J: D , *B:a> h 20 
P - S C <t 3&5pjgg-c^> £ . 

te:, o (m-, p-) -y^;l/^^u>, m 

;k £) 7* y (y^)r^VJi/K 
:?>;k 7*y*«w**>k y^y 

£) 7* y^a-^—^k 7* y-rt/182 -x*- 

;U-\^>;k (^*) 7* VJVmVSPJl'TS. S3.* 30 
Jk TV y ;US£>>x?-;U7 * yx^;KZ)iD^ 

(^^) 7*yji/»x*<y-;wMUt# : ^^^x> v ^ 
c o i i4] cne><Di^ttMft(i, **ftxw, -® 

ttKl«ttyKW#yv--/>> Y7 f vt>m2t&-P 139- 
192 (JohnWi 1 ey&Son sttSg) KfBt£<D 
JUStf^xK^SK (Tg) *S4 0~8 0 # C*7S"TfiKc 

+»i^0feBWcfb<, ECCOHPiillROjgWI* 
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[0116] #SBJfcte(,>TW\ ht-ti^aitCS 
[0117] a«SttI^it^JSatit # 

e>ft*. 

[oils] i. m&sjim^ ztctmi. sjs»* 

fcfiHWcjSDT, ffitt«JflS, WKtmniL 5R*»J«f*» 
[0 1 1 9] 2. sftKfcJfcCT. @t48tt§, 

fctty-^y-a^^ftSJfi**«cB9BL. fi^S 

[o i 2 o] 3. ^scciSDr, ffittfflfli, vsmvm 
%mM*^ o tc* -/ v - ^ *=> & s?L-f ts^ffl^ * 

[0121] SiWitttt, #yxx^l4WB#» 

[0122] *»§a«c«i^n43»s»ij«. m&m&ffl 

[0 12 3] -Yxn-saSriJiLr^/ffif'&T^fc^ 

TV&m$%fc. s 9- > fb^, ry^rs K-ft^»«crt 

^>F-fxp-l2, 13, 14, 15, 17, 6 
2, 74, 83, 9 3, 9 4, -9 5, 1 0 9, 1 1 0, 
111, 128, 129, 147, 168,' 18 Otfiftf 

[oi24] -m^zm&mt i/tii, mi$T*Ati$ 

I. t^>H/,F2, 3, 5, 6, 7, 23, 4 
8:2, 48:3, 48:4, 57:1, 81:1, 1 
22, 14 4, 146, 166, 16 9, 177, 18 
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4, 1 8 5, 2 0 2, 20 6, 2 2 0, 2 2 1, 2 5 4 
[0 12 5] *»IB«Cffl^6ti*i/T>*aSiJiLr 

tetMcttc. I. b*^y> h^Ji/- 1 , 7, is, i 

5: 1, 15:2, 15:3, 15:4, 60, 62, 

[0 12 6] cn^(Dffe», «teXtt«^U E«C 

[0127] #5- h i--<Dm&. 

fitlft. WIS. W«tt. OHP«MFt- 

<D85»Dfi«, i o oMgwc*to#« t < » i 
[0.128] m&vm&mt bxi t z®.&&zm^tcm^ 

0fiSSP«C>tfUff3:L<«:4 0-- 1 5 OMSPStfJDOT 

[0129] *mjiicm>t>ti2>ffimmfflt ut», 

JEW:, «^»KJ:9»&ftSh:f-6MB^ fi£ffl#t£ 
[0 1 3 0] Mmib&mtuxa. *#3&tl,XW 

ttHtew* *vmt&m. mmt-sm. tawcs 
>=e~ a*&, tmm.7 >^e- Afi^ffiiMK^r s m 

[0131] ttlQKMflmii£l£*«}l|g 1 0 OSfigPfcfcf 

00. 5-1 0fifi6IW»$lA». L*0&3W6, 

WKte^xffimmm<Dmm*MMXtetj:i,\ mm. 

SWtcfUffl-T * £ t v bi--ft**PiCi&-? u fefirWHIUP 

[0132] *»98rfi6JB3ti4a^BH»»Ji OT, m 
2, 2* -7 l /t7- (2, 4-^^JU/N'Ua 

-=>hy;u), 2, 2' -TVfcf;w v^^-ju- h 

1, r -TVtrx (*>^a^*if>- l h 

, 2, 2' -7^-4-^ h=^>-2, 4- 
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2, 4 -^^nn-c>y>r;u^Ji/^+^ K, ^a-oi/ 

[0133] mm^tmsftmmmmz. *$zw<Dm$)± 

T£/£#Jt«:J: oa{br43ft$-l»W*c*»^tt*JW**c 
*tl/0. 5-2 011%, <fc0JfiPSb<ttO. 5-10 

[0134] *^b^(d h mm* mp&m<D&* 
f&m-f h£t xmmmm t^xm< mam %m % 

0, % fr*M3 0 0.0 0 0M±<Dmm<Dffl!IZf$ l ft*m 

^c^i2, 0 0 0 — 5, OOOcOffl^^n^iA 

2. 0 0 0—5. 0 0 OCDffllC b ^f-^^Boi^ 

SCims. -pfliU*, 4 0'C«±, 

0< tt5 0 — 9 O'CQ&SCCfel^T— SHsras-&*iTi» 

[0135] i^rno*B^«cfc»^sj^c!>7K*a#* 

©*SWB!*«S3&JJfiF* L<«, 0. 1-0. 8mg/l 
7V>#?Z>£t( t C£ *)-no£t&VZZ> 0 

[0136] #$mtctoi*x{z. vi--<ommmft<Dft 

^m±m^w( f cmi)ULm^6£t'b0^b^K 
[0137] *mn<o t^-z'm&ttazMmm^zmm 

vmm&it&tto<Di>?ti&m^2>£ 1 1> pjffi-c* 

[0138] j»aUfi^b^i»i Or W*tf • V >62# 

a*s, »j>Kffiiga, kbs^^^^a, ^M^y^^>^ 
a, 7KStft#;u*>^A, 7j<^b^^^^A, 7K^br 

h^cf ens. 
[0139] mmtitisWt ir(i, m«^';f^;i/ 

[0140] £t\p>afm\*> miz&mmmm®} i o 

0SS3PK*f0Ti?£ u<«0. 2-10ffiSSP*f£ffl 
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(0141] Ctl65»»»Jtt % rU«©fe<Z>*-t©**ffl 

[0 1 4 3 ] cfte>#fifcWcc, 0. 0 0 1-0. lit 

WiLtf Kf^uaU^ h y 3 A, f-h^f^^USK 

y^A, XfT'J>i*'J^A, *U-r>K*Jl/i^^A 
[0144] ^S&WfcfcOT. a-& h 

4 0 # C«±, H&#KCte; 5 0-90 'CCOUAtcmfeLX 

ffcs^n i o ofiasptcs*ur7h3 o 0-3, oooa 

[0145] ##£BJ<D h^-*S8i£-r _biB<E>® 

e>, h ^ -tt^-©a«**&tta© 1/10 «T<D?^fi 
*©ffl»¥J«ft»ftKtt-r*. 50 
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[0 14 7]«ffliir« k mtf«T<D<fc5&*><D 
[0148] «*«£JJMb£«J (EtfbTJU ^'i/A, © 

fb^*>, ^£>Btx hn>^OA, BWb-feyjA, K 
ikv^^^A, iSfb^nA, K^bM, MbSta) , a 
ffctt <a*b*-f*) . ^fb'^3 (*Hb^#8) . 

BgjWK^jata (^f*r y >s®§s, xf7'j>aM^ 

[0149] C*i6j^8S»iJtt % f-t-fi^l O OffilgSP 
*C*tU £?£U<ttO. 01-10Sffigp, JzDJfSO 

[0150] , h *--ti-?-tt, itffc) 

(D, ) # % »S 0< k£4-l 0 Mm, cfcO/tf* O 

^©aav^wta (d 4 ) *si o^mai^c 

[0151] Ft-ttT<!)ttWttatt3-;W-* 
^^-YX (B^4^M) MPC9 8 0 l/<-V^Jl/3> 

t*^.-^- (necs) awRaiaa<b^ 

h y * ASrfflUT 1 %N a C 1 *aSiffi*ffl»"rs. ffil* 
»*. ISOTON R-I I (:3~;U£--tf^x>rw 

B5iB^^7K?§?S 1 0 0 - 1 5 0 m 1 tf (C^ftjffli L 
r»lffS14Sl L < ^tju*;u-<>H2>x;1/7 =*- > 
l-5m 1 JJOX., S0C*J^|^4^2-2 0 m 
&»Dx.4o ^*»»U/c«l!L}R^S«»tS[8rift 1 
- 3 ^PJ^SWt&Ji* ff t »gJSE 3-W-*^>^-TA 
-I ]^J;«97^-f t-ibtl 00/zm7^-f 

(0152] $^(DiaUcht-^ -j£#3R3i«i 
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[0153] -i$&&imm<D* * »J TVfrt ITU, 

[0154] mcc, vtnHFogntiBtt yrtt 

sn? & b < wasaii* u ftrstet u * + y r tetter 

li4UctfH*-cs«? £ :£&<e>*p * fit *5Mai©^ 

[0155] ±B* + y T(D«ffi^CC>aai*ti b-Ctt, 

[0156] ft««f4©aaw%»«^sfcft©«flii 

tax^i/>m # y ? * ft tr- y ?>ffi&wm 
cc*$iiTftWj«:ffl[»L, war****, ^rufccntc 

tc«Mfir*+ yrcc*tu»*i/<tto. 1-3011 

%cfcO»^U<«0. 3^2 011%-C*5Ci^ 

[0157] *«98CCffl^6*a^*+ yT©**K4Ur 
tt, 98%«±0Cu-Zn-Fe (fflJiStt C5-2 
0 3 : (5-2 0) : 1 3 0-8 0 D <Dfflfl»>6tt*7 

tc*S*tt!lE. &JXffi{b«9. 8BM4aK»^b«j^€>«»«sn 
s«bb* f y 7 ©£p ^jgBcofcoriottfltoft^. 
[0158] cn^t'j ra>^tas«»* i, < « 3 

5— 65/um, cfcOJf* b<(£4 0-6 0 /imt?*5C 

#WS#2 — 6%T&0, fiS3 5-4 3 /zmCOtl^© 
Sffi^5%~25%t**3, fiS74umfeU:©6* 
2 %&rfV * *B*«cft» ttiB«fc«:JBliST -5 C 
£#r££ 0 

[0159] ±&<D* t 'JTi h ^-^(Dffi^tl* 

[ o i e o ] * + y TCD^J^i4s<7)ffi'j^(^ % mjK<D?£5£ 

Iz-lfSSraaKMSKIKSH EROS (B$ 
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#{&EE3. 0 b a r <D^frTTS^>^b«c 
[0161] *»98©h^-*fflC^cIB««dWffi*SB 

[ o 1 6 2 ] H7i», *mA<Dmmzjtt$k*mmm 
[oi63] mmBj&mm*#(£te. m 1 m&&j&a- 

[0164] iafl^ffi*6B^«R$shiSlj«?BaEiz.r. 

? how/scc^ra 8 cc^-raj i mm>f&^~ v h p 

atWc^tfrttwra. 

[01651*1 CDBS^^n^ 9 h P a ig&fSJS 
a^Ena^^|n|$5^S6Sn-S. 2a« 
20 4Sftk©^«n— Halt - 

bx<D is-vyt^mi-? & c t^Ccfco r^-r & # y =r 

3 ate, flS36j*F5Al a±«clK#3 

cc^snfcAr^- bt-mni&^y bvxozmwm 
*> o % c -F4a«, %mmm& s omm 

[0166] 21 attftt#K7Al aOM^i^t 

[0167] C(D^1 ©ilj#^/S^- > h P a«. — #C 
»«S 2 a CCJ: or flK*» K 5 A 1 a <OflS*f**J*— Cc 
-^Udl t»«JgfiS^I21 7a«cj:0fl»e#cc» 

«rffl^r31^U, C<03H«Sn/c h^HS«*Jg 1CDJE 

h"4 a^e>i£^^r^%En»D-rsc<b«:cto 

[0 1 68] -fB3fe»±tc»a-r4X;5-h^-tt. iBX 

(*Sffi«c^g-rs^ y-^>y^u- K(Oip^<7 y-^ 
>y*««c«fcorjB*(t±3&>&i»*-r5c <b fcDjftfir* 

^2 1 aU^tiS^n, US, ±iBBMWBfiS^a-b 
50 ^^ft>tx^. 
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[0169] H«yBfiE46{E«c*j t»r H 7 «c«T J: 5 
«C±B©J: 1 <Dmm&!&*- v Y P a <tI^®cot» 

SIS 2 amm&Wu^- v h P b . Ui 3 <Dig&B/5^- * 
y h Pb*CW> h:>-*-\ »3©IM^vhPc 

5 > ^ &mtoj&is&-? b<o$£ 10 

*ttlf#& 8 ±*> e>ia^» 6 imm. s ti, IRiS^u h ©in 

(0 17 0] 5E»S7tt 1 — »CD^#n-7-7 1 ±JD 
EEp-7-72£*TU ^fP-7-7 1MWD- 

UTt>£ 0 7 3, 7 4«Sgfa-7-±©fin?:^ 
fS-Jx^TftO, 7 7W^yn->*-f;Ucr>iB#f!t 

[0171] IBf»»6±«:|£^Stl/c*5c*(D?!75- h 
:J--iB»tt, C©S»«7<Dje»n-^--7 1 iJJDJEn 

*<Of^iB«:J;OBa«*t6±^:5e#3tiS. 

[0172]^ -0 7 CCte^r, SB«a*HSJ$f*8 « % ft 
M©^uh«B»tc*0, co^UhttSMsttt, 10 cd 30 
tab n-^-^Cctor ^en e jjft tc&wrir z>&<dt?$> 
9te, w*^b£y-~>#gmx?$>*). 1 i« 

& 0 13 ttBeffttt* #-6 0 PXOmm 6 Sri BJIWJB 
i$&8( f cmi£'$'Ztc#><D— ItiOXsisX hn-7- 1 3r 
17tt % ^'J3>=7-tfel H^L&l^JB 

[0173] *^?8ic*jlir«. 

[0174] R^gibttt. ISSaWfI#f*<Dj|MiJ 
7 - <DiD # IB^tt*I##©Kffi{MK Ltg?AV7 



4$BU¥ 10-333359 
36 

[0 175] 3 6> » ±Efl!>a5«K3i#|8(c«ir-« 

[0 17 6] LfrLK&b. ^^T^^t^XD 
[0177] ±E©BHWBjfla6{B«ctotiTtt, *BM£¥ 

[oi78] ®&mft&±t l citm$titchi'-m 

[0 l 7 9 ] S9Ccfc^r, ur©M 
K-5A1 4 l«c«JSL*«Isie-r4»*a-5-l 4 2 

1 44, 1 4 5. 1 4 6, 1 4 7tCcfc0-7-fe # >*ht 
<D4feOh^-^ct^>r. 3R«Snh^-IB«^nJES 

[0180] *H<£^f* 1 4 8 F'y&tRCD&mm^ 
[0181] 4>rai£3ff*l 48(«^1 0-5 Og 

(j i s k-63 0 1 ) (ommi 5o^e>«sn 
suvcvw&z^T&mm 1 5 o*»-p««*ti 5 

[0182] F7A141 tPbtpffl£M# 1 4 8 

^©R¥tt, «149J:0 *RME¥t* i 4 8©3a#8U 
#£L,X<DE&1 5 5i*C;W7X^t^C(!:t$5 

[oi83] tpmzwfr 1 4 8±©^fi ht-mmts 

[0184] h^-Sift4Wr5g2JifefS«. 



(20) 



1 0-3 3 3 3 5 9 
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5 6*rtffl«:WrSS«SB**<!:br©}£»P--5-l 5 
7iC©£fn-7 - 1 5 7iEi-r^ttIffo-7 - 1 

5 8 <t«r:er4ftSfce**ac[>s#D-^- isitm 
{0185] X(£*§zwfcmm^mtj:mm&<Dmmc'o 

[0186] *J69B«c*jc»r. 5H«««r«*»*BCC 

mam stress mwtmXito t mmmmmm&b 

[0188] mittammmjmt uxtz. h-r-t 
ffi&*+ vT±*m&Ltc-f&&mamffl*m?Lkm 1 20 

[0189] 1 2 Ott. -j&#JR^«jffl 1 2 8 

*iR#W53K««« 12 6, 3Rtt$S 1 2 6 fcilBWS ft 
W*zuaE»»WKWl 2 8*4§J5U 3B««««c*a 

2 l±fc»JiS3ftS h^HB<DJB«te« 
1 2 7*WUC^. 

[0190] 5H«^ y -.^ 1218, 3£B&<DX y 30 
S<$122 rtfC ^ h 1 2 3 MLtt^ 0 

[0191] ^mkssi 2 6<Drt»ra\ nai 3 otc«fc 

: (111) R, (»2S) R, tie 



EiSSft. g^IR, <Z)±^CC«PiMl 3 O^rfgr 

R , ftfc »3EMMH 1 2 8 # JR§ * tvC ** 9 % h ^ -»J> 
^R 3 rttCttffijJ&ffiF*- (^»tth^-> 12 9#Jft 

n-&r>tc&<Dm&m ht-i 2 9 3»»B*SR,rtw:arF 40 

[0192] JJiffl^R, rt«C«ttl3S^ 2 y - 1 2 4 # 
»W 0 . C (DjgiH* ^'Ji-l 2 4 (D@*28gH& 

icjz^xmikmRi ft<omm*i 1 2 8 mi&7s*j-7 
1 2 icofi^rfiKcifiiwrjRaistii. Eiatc. 

'J 3.- 1 2 5£>Ie]$e«:J:oT, 1 3 1 frlHimR 

, rt«c*TL/teh^-*3!BftX y-:/l 2 1 ©g^fS] 

[oi93] aost i28«, im\± b tmm* + 50 



( 0 l 9 4 ] l 2 6<Z>AR%tt F^Al l 9CCifi 

y-:n 2 i*$*wci!±tBu 3R«xy-^i 2 i tist 
m&tKx&i&ztizmkxv-zri 2 itc«. ;wr 

X^EnftlT^/ci^^WTXEn^fSl 3 2 3WB3BSn 

to**. 

[0195] X y -fmft 1 2 2 fc@j£3 ftfcSBIMfe£ 
^Wit\sX<D-?#%v Vu-y-^ IP^fifcEi 1 2 3te. 

SN 3 <h, 5H«SiJl 2 8*»3|-rSA:«)6[>8BE«iN 1 , S 
, . Ni i«r*-Ti. 151 2 3«, ^ffiSS, 
TfcftF^A 1 1 9«C*fCfr4cfc5CC^ ( ;-^S^l 2 2 

wcEfishti^. m&mms* «\ itx'j-yi 

2 1 F7AI 1 9 i©PacD3H«S|J(Da-RCcStS 

[0196] 5gfl** 'J-^121 <D_h;frtcB3S3 ft, 5g 

y - 1 2 1 ±©5B«»!i 128 ©ji/ss:«sar 

IM^U-K127tt, T;l^~£A, SUS3 16<D#n 
**«tt»S-CfHKSft*. F 1 2 

mtm&x y-^i 2 1 ®<b©ffi»AW3 00-100 

0/im, ff*Ktt4 0 0 — 9 0 0 ^mT*$>& e CCDSB 

0 0 /imJ&li^Jff* l^o 1 00 0wmJ;9^Ui5 
»xy-^l 2 l±^^$ft^5^»iJS^i©JjnUF^ 

<ommmm<Dmmm=r^-r. ki*K7ai i 9^05 
m, 0m^<omm^\y- k 1 2 7^cfc«twi^ 

[0197] ctDZMammmmi 1 2o©wt 

a ) 1 1 9 cc««i u -c i » 5 ttJK-cJ«flfc Hi am i 
mmmtm (mm* y 1 2 1 k 
7A119 icosggj ( s - Dm&m BiJioo-10 
oo/unt*^.ci^t yr{**i*jfcRcxK? m^a 

0. 1 0 0 0 /im^Sax. ^xtta^S, frhVWJlWdfifc 
[0198] 2!5#«.»Ofc'-^Pa©ffiBE«5 0 0-50 
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0 0VtW£O<, fflffiMtb 0 0- 1 0 0 0 0 H z % 
ffil<W500-3000Hzt*l f^n^'a 

EE#, 5 0 0VJ:0filr»4+»ttB»«fl[*jl6n«:< 
5 0 0 0VSrjffl*5ti^ec«B8Sl^ 

10 

[0199] Bk&ici$ni>tc v±~*mirh-f&ft$m 

«M*ttffl-r*CiT % *^»;«?)«E (Vb a c k) 

^r#Sfc*k:ffi36fl:5gA*S^{kr*S. Vbac 
ktt, if^fA^ci)J;^i50VOT, cfc*3«P4 

[0 20 0 ] n>h^* F»{fc4 0TB\ +»H««fl! 
#T*S<fc5fc:2 0 0 V-5 0 OV^SKfflC^ft 

[0 2 0 1 ] H«a»*S5 0 0H2cfc0fi^i^d-fe^^ 20 

/c^tyrWf, *Sl^W»«i«:SLf C<b"CiBKS:iS 
T3 1 0 0 0 OHzfeHASiWMc 

[0202] +#HHft«R*tH u F * h ii3Rttcc« 
1- y r-w»©aci>3SB«*!f 5fc*«c3K«>c y 

2 1 iOSHESl^^^cDflS^K^A 1 1 9 £<Djg 
M*I <9I«~*:/C) *»SL<tt3-8mm*cr*C 
gift-? 7'C^3mm J:D^lii+^J&ia^ 
F * FB3Stt*SW«cg8jar4Ci^H«T* 30 

& c t immtc t& & 0 mm- * yvrnmuti iut 

tt, *jl«j?WJg|W 1 2 7 <h?g«^ y l 2 1 <b(DSB 
StAfcMSSL*:?), *JHfc* y-^1 2 1 ifflfcfcf* K^A 

1 1 9 tmmB&mm? %c v 7-m%mnm& 

(0 2 0 3 ]^ Bffi#±<D&W» ±SE(om 
-C, 5S»B$CC|5|lR3tlS. 40 

[0 20 4] «*fc-«E»3K«*ffii t/ttt, #«1?fe F * 

flic tfJMW ^ci # pjfig-c * £ . 

[0 20 5 ] 8 0 »14Xtt#»14© h^- 

fi£»3HfeSU8 8 *iRS-rS3[gftgS8 1 , 

ffjJi»ft±«c^flwj*«a»r * /c»cd«i& d — "7 — 8 
mmmmmmi tor oxm±y u - f 8 6 % mm&m s so 
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f0 20 8j^<WWa»»±8 2iUrW. 

[0 2 0 7 ] C<D5¥tfeU-^-8 2tt. ^{£{«#&<t b 
*ffi«C»*Stirc»5-jffi»^fl^8 8«c«fc0ffl^fl: 

[0 20 8] *«W«C*5l»r i «««flfiRF»J3*»»«c 

fcfrUT, i^*i«^J!^i*i©rJI«:(tt<*lf«cJ: 
otx » ^^.O&lMBffcftSA&ftS £ Injure* y -.x 

ttn - ^ - ©Wtt=f a^*i^««^j^*wps nrjffi 

[0 2 0 9] C<D— JiE»«^«JW*ta»-j-4Wtta-7 

5ic»F5A(DMiiitc*fLr, mmibv i o o%i^^ 

l»Ci*$jfiF*L/lr^. 1 0 0%WTr^^<h^^>CD^BJ 

k * tit** * 5 « <*r , mmmicms s n 5 iRMfgos 

*ttHMR*J»6n5. 3 ^CcStS U < «SiSJ:kW 1 0 0 
[0210] JB«s»JJS«*B*0S5W 1 8 Btt, iMkjmft 

t*i 8 2©affi<cwtt*"CBE«-rifc<DT*ntf, 5»a 

(0 2 1 1 ] m*t7l>- F, 5TOa-^-ct urtt. 
yn->=fA, ^U^>a*A, N BRCDi0^=fA5ft4 

[0212] ?$t4^u- F©*i^«Ctt. sitjyu- F_b 
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SB{iJ£y u- F©s$te«:ffiL-CJjt{St;* u-^jib^ss; 

[0213] S^a-7-85tt*^U$>7*-A 

[0214] jg^tistcfc^r. mmmft&±.<b-i& 

[0215] ^(c^M^i->f>^j^*S;(;c-p^-c 
[0216] }mm^+> f>yji#.^se,t btu, m 

[0217] CCTlt #et£ 

[0218] JH£M£gl 7 0«. IRatth^-^rW-f £ 

i>^tt-^;^ii#-sii 1 7 6 ^am? 1 7 

i, 7 i tcjR^^nrc^-^^iStt^ 

tfswi 7 6*mnu. mmmmimTz,tcit><Dmmm 

17 2. JI^S«I}#{*±tc-fiS;^^^t±Jl#JiJ 
*m%?&1cib(OmSn--7-- 17 3, Ji^iJtS^*± 

X(Dffl&7ls-~ F 1 7 4. Jm^ll 1 7 1 rtCD-J&aifc 
#6&1£5t<£;£iJ 1 7 6 £fllf¥T5fc#©«mi51vt 17 5?: 

[02i-9] 169 «fF^vtf(^«Mf*-c*> «3 . mmm 
<<m™ v ft i >m^m ?a -b ^^iax«P«iieJi#gcc 

J; 9 ft 3 n £. 172 tt^MSfiH* ©JjigtX >) 

[0 22 0] IHIWJ-T'tt, Xf>I/ 
X©ffi1f£-?-©£gfflUT 4>cfcl>#. Jf$0<(i^©g| 

<,». 

[0 2 2 1 ] -J##lMH2tt*jl&i5'J 1 7 6 «il#.SH 1 
7 HCH?®$nr*sO. «$&a-5-l 7 3iCcto-C5|! 
^IJJHM($ 1 7 2±^tft*&$n^. «^n-7- 1 7 3 
(i# y ^ U * > 7 * - ACDiP* #6rS#«J: 9 J# -p X te 0 . 

&\ 7 z±<Dmffi£<Dimm (mnmmm) <dbi&w. 
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0 fcfir -jTU*. 1 7 2±«C«JS3^c- 

^•U- F 1 7 4tC«tn>ri^-fioBii«:^$n.E. 

[022 2 1 m>£mi7\s- vtmmmnwt<o^m 

JEfttt. 5g«X >)-7®MJjfo<D$&EtLX0. 3~2 
5kg/m. Jf*L<ttO. 5- 1 2 k g/ma^JT 
S&EE2/#0. 3 k gr/mJrO/jNS^il^. — jjX 

^•^{^©^lES^** 7 a F t ft o ij 7 y -£>?Rti 
©HH£&£. 3SEM2 5kg/m?:ix.5i, - 

ti&mm&mmtiiic-k* ftK^t^n . —imm% 

Mt<mm$W£lt-t i> fob . -J^^N^ttJjlM'J©® 

Sg^ 3 ft h ju^g-r l, < ft 

^\ PJl^. SJgJEEft£0. 3~2 5 k g/m&U/ag-r 

(Dmm^MmftictetTc.tifiBimt.tft*). ?6(c. — 
^imi^ft^b. 

[0223] mmmmmmm. m$.i u- f. ?f 

[ 0 2 2 4 ] *^^C*jl^-C, 5^yn->=fA, £ U ^ 

^yrs F, ^y-fs F. ^-^a>, y^5>. ^ 
->y 3->ti}flg % ^yxx-rMIJfli. ^u^^fSflg. x 

[022 5] c<Dim\£— i&ftwmijmctonx , -?u 

- Ftc«fc 0 3H«X y -^±tc-fiS»»^pBtttt35i««!l*W 
cc, ji#.x y - y±©-^SI^E8tt^MJi©/l^ * 

y - 7tm®mft &<t<D*Hnm&&i3 «t o 

1(1^0 1 0 iCTn-r^' ■JTXWffi 1 7 7 &c J: *) , y 
-7-172 (hWftft&ft 1 6 9 i©ffl«:*#1B«X«S 

t tc«fc *) . isftx y - ^±*» 6?»«i««F«t^©-ia»3fi 

[022 6] ±E©HS»JBBJC«rffirffl(,>fcjBtfl««F*ai 

[0 22 7] ^m^ic^xmnim^cj: *)m$&mm 
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CCfctf£ttSiBlnffirt* t I V-VDl/d^| Vl/d 
<Di'^6^C^<D^^:V 1 (V/cra) 4 O/cHS, 
2 0-V1 (V/cra) CDERfloai?J5Ht|3«:*jtiT % 1 
0< Qcm-1 0 1B QcmCD®l^^,gMf®W 

s. 

[0 2 2 8 ] **W«c«to4±BWeMst<t/SS36(**ffl 
*tf. ^WSWt«C*63*ffir 10 0-2 00 0 V<Di£aE«- 

w y mm{±L£Whwmf£<D 8 o %jy±, 3 e>cc« 9 0 %j«± 

#6 4 0VOTTte«4^0Vr*0, 640V«± 
-CttEHSDWE* 6 6 4 0V J£5 K>:WB©»««tiMI* u 

[0 2 2 9 ] ««^«W©TOEP»^4fBy6#A© 
ffi«(d)«, 30 0 ym-8 0 0/init$)^t:i^ 

[ 0 2 3 0 ] c ©«fc#»wrtt, tf>*-;vy-**> 

««sw*jBi»ft#6, TO^oiiaASia?^ 
[0231] »«seah£ ur«, *a»tt^w>y- 

tti jg*<* r *M r 5 (d&zztl btiz>& % c ti 6 rat re 

3 n/cS#ttAJB^C^rti fc l 0 ■ - 1 0 1 1 Q c mgg 
<£>JS6x£?$-?t 4#ifiFS Ut». 

[0 2 3 2 ] W±©«ft«J3E*£SC4CC<fc^T\ fi£* 
1 0 3 Q c mflOJBfSttfelTrttWtitf 
@*ft^fc«^Afc<fc5?5«£. 5£C£10< Qcm 

&±~c ft c » 4 B&itr scim^o/cf^-^'j 

- * (OEM:£pteT £ C 4 5o 
[0 2 3 3] **^tt^rW(SJStn©»«»«8»** 
ffl t, > 4 C > 4 £ G ft /p o S ffif a A (C cfc £ ft Kf ft ^ Stt 

4, fi«JS©s«W8Wr«Kp±r*c4©r*ft*> 
/c&yti*±<D f > * - juc J: £ y - ? 4 '#t££I*J 
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BJKMSU +»ft*ffiJRKtt*»SA*c. WtffiAJB 

WSW*©lfi!nffl^, ±12 2 0 -VI (V/cni) <DEP 
JJD*#i5H*«C:tel>T, 10' Q cm- 1 0 ,0 Q cm<D 
SEH tpdC & SS««aSU** C > & C 4 £ L/O^o 
ft. fflSStfttt 2 3V6 5 XOSWTTff o fc 0 

[023 4] sa»#©SJS{Bii-«iW(c 4 ^gfatcc 

r«jgijt^{£< % m>emmHvmm&m < ft & 4 1> 
10 ssa&fcjfiu En»pa-»©tt#tt*sas«>6>n5. 

[0 23 5 ] a®3fettCc«#SraA-rSC 4$Cj:93fm 
±tMM) ^Amr<5[)^^^1i^{44^^ 

t*ccEnttjsns«E©«jE^tt^:*< > tcD&ic^mm 
im&zwmmmtm < ft 3. ua> u«36f**«- » ^'§p 

20 aEEnjjngp»tcEn»psn5EpjpsEE4ss^f*± 
*n/cw^«8P^c»»3CP^EnJna3?tt/hs < ft^>o o$ 

EfttD^^WSPW©- v ^g|5CD±MJ4TS£fflfJ'C«g 
ft»9, ±MUr«^m§Pt*tC3&^5EnJ!in^«B<, T 

[ o 2 3 6 ] se^T, mmjomzft^MicM&yttexo) 
30 i«wj<DEnjnaw«««^«8P««cEp»[i mnmmc 

Wftl^a^tt. w^l4jE^OEn»pmEE, fiifettCctO, o 
* 0 K¥«(D«Sj6f*±fl[>affl:4 , »«S»**cElBHlS*i4 
EHttiaff J: o 3 ti -5 . 

[0 2 3 7 ] Tftfr^ ffl36»±CC«^aAUr^ 

©EnJna»ec*ji»r % l o 4 Qcm-io ,0 Qcnioi 
ssr ^> r 4> , w^^^^gmtc epjjp ^ n ^ ep^d^ieect) 

3 0%<DEn»nSECC4jW5EP»OSSO . 3 x ( I V I / 
40 d) (V/cm) tlWoitl 0 10 Qcm£jSx.£}fi 
JS^Cft^TLS ^4, »«SWt©- ? y»0DTi*W"C© 

i£A^Ccfc4^m^o<fgiTur EP^n^iEE^ i 
Att^s^to. is^it±icaAi/fe)<^o, b^t 

©ffiAttic^* ft«B»*a«r 4 o» 5 c 4 r *s. 
{ o 2 3 8 ] t*r?r , tts»»as»tcD, ^mmizm 

50 5i*ai6!n{i*«. I V-VDI/d^| V 
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6^fSt^<D«S*V 1 (V/cm) tUtcm, 20- 

vi (v/cm) ©EnassffiH^fe^r, 10 4 Q 

cm-1 0 10 QcmCDS5ffl*-c*^^4^^W*^ffl^ 
* c £ *J£SW«c & 0 . tttffflafctt±fc: HJ»n«EE <b fi«<D 

[0239] w«aj*t«cEnsns ti4Epjsn«ffk:45 
sstt kepia s ti 4 ep»osjeek: <t o &m s ft s . 

[ 0 2 4 0 ] OS 0 . w^SP#©}g!nffi£#>£ 1 «*M>EP 
ftjajfCCteC^T 1 0 4 Qcm-1 0 ,0 Qcm<D«5HCcftlJ 

[0 24 1] Sfor, BWBW***«3#5A«c. 

cc* w ^ s^»m{4 1 tgmmtic wm s ft s EPflnaEEoD 
^cD^mspwic eptjo ?^ EusnwEK: cfc 9 $ ft & en 

lOT»©i*%6*m^©ElttPfli||lV 1 (V/cm) i 
UfcBS, 2 0 -VI (V/cm) <DEnJn«^«Bffl*CC*j 
Ut v }gjnlil#10 4 1 0 lo Q<DffiHCcac^ft^cC 

(0 24 2 ] fflWJilBIMtiC!)- * ^««rJE< iTft 
tf^ft, w^^J?tC?f^ftSo UfcU -^fi^K 

ffltt, *r<Dwmmft<D&mftictei*x % Epftja^cccts 

Jfi!nfi©ft^cR 1 ±«/hR 2 £ L/cB$ % R1/R2S1 

0 0 0<D9BHrtr*£C<t#W£ IA>„ ?j?aj&*- ? ^ 

1 x b & t \ ?s K#?Tfo ft & c * & * 
[0 2 4 3 ] ««^asi*r*cEnini3ns«BE-cw, ac 

< , D Cjftattt h * -<D?gaW:IE*I<Z> 
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[024 4 ] ^ffi«SM*0JBtf^ 
<t <&J5lSB!f «#JD» 3 ft tc © <b 

ffiT-rs c it, stasia* tmtimmors^maL 

ffilfrWff * 6 C ft 6 ©fflfc*ti^<Dia£3s«:-5 1 

[0 24 5] *Sfe9§*c*$(,>Ttt % SMSlW^Mft 

[0 24 6 ] 31«I^B5^'J-r.>^ < hc^gg,#>e > ^ t 

[0247] mx&mwtmm&i&smmmicm&M:*: 
taw 5 is^©is s^j**c j: o . iffi^^aiBx^Sftk^ 

mm^tr z>?komt&P\tt 8 5 jk&±, 0 s u < & 9 0 

[0 24 8] ^Ttft^MSKiilJgigM^a^^ffi^ 

-affi^ttiEK* v <t b/cB$(c, v/V©tt*tffl^ 1 . 
lfcLko$*K 1 1 o^WltASi, ^mtttc^^T 
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[0249] mm$m$m<mm£. k«, 

C 0 2 5 0 ] p— »-tt©«BkW«BIWi Urtt, ttJt 
i UT, 1-21 179 Q^ntct'itCm 

[0 2 5 1 ] wnu-^-omi&tLxte. 
s. 

[0 25 2] W&mtlsXte. ^no7 , U>^ k AV 
-?U>dT& h EPDMiA, #y £U£>:^A, x#* 

[0 25 3] »«JB<!: #SMBK** 1 0 7 Q c 

ra«T, »*b<«l 0 R Qcmam^ 6 Fjx.^ 

l>T(t T;t/$x^A % x^;K mt? $ 

>m<DmmmsL*ioi'$i'* ^yx^f;k sit- 
«, 43»T>^£A*fisw#y.*£* y-iUM^^k 

#y fcrx;U7x y>, #y fcfr.;uea-Jk spys^r* 
[0 2 54] JB«W«. WAtf, #fS}fiin^# 1 0' Q 

UT(£ % x^;i/-fe;i>a — ^ % xhn-fe;Un — ^ h + 
^7--Ya> % #yt^.;l/tFy>, ^i2V>co8iflg*sffl 
r;i/^x^A, BKt>f>^'JA, BSfb^^>^(D^ 
tr^-^l^l*, # y y * *y ^^©io^jft^tt 
[0255] Wr>*m©— mtob&m 

[0 2 5 6 ] 7*S/*»jSrr*«tti*«tt± l/ttf* L/ 
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^fcas^fo i^^KXttT^*yxww«*#J*cr 

ft, »«a*#*J»W6>ti4. 

[0 25 7 ] 2jc*M©*cE>*Rw&^«««tt t mm®. 
[0 25 8 ] u^x % ffimmm&sim&mm*:m^ffi 

[0 2 5 9 ] ®«*6^Sa^»6^6^^^j* 
[0 26 0] S?mffl^ft«, ^CD«WStittB^. ISX^T 

)\>n vx&mmmtitcxtt^mmB&teZHx^zc t 

[0 26 1] #&W(Dtt?£ b^Bm.(0— gMw^ 

ftlSJgSxfil^lO 4 Qcm-10 5 Q cmr*^}glAffi 

[0 2 6 2 ] te«ttttW¥3liafl«: 5-20/i m*s» 
Sb^o 5amJ:0/h$l><t, Kft^ISy7i/(D 
{^^D^T<, Sfc2 00/zmJ:0^l>t % X'J 

<ttl0-100/imt*9 l CCDW&ffiMfaX. mdt 

0-5 0/2m*ScfcO»abC». 
[0 26 3 ] £f*©¥«3tt«tt. 36*S«a«*fctt*3E 
SS^-SB8S««: J: 0 , ^ > ^ A cc 1 0 0 fi W±ffl ffl L . 

5 0 ^ i ^ t i U t J: 1 > I . g 



(26) 
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tc, U-tflHl*r5a5tSiS»ma'lJEK{BHEROS (B*^ 
^Sg) 0. 0 5/im-2 0 0//m©fii5:3 

[0 2 6 4] cn6<z)tts*w-r*»ttai-7-*s«fi»s 

Etc. ^^S/CDHK*ciO«5^AieS5JK-ri 

[0 2 6 5 ] mmL**nft?hummtmtwt<D 

m&ltO. 2 — 2mm<D$aH#J?£L^ 0 0- 2mm<t 

£L<te0. 2—1 ram, *f$fC0. 3-0. 7mm» 
Sl/l\. 20 

[0266] #mncto\,>xte % ^mMmmmmmi 

[02 6 7 ] B-a 8 ^4 

[0 2 6 8 ] *^CC^t>^?Stt?4T-i LTtt, fitt«(C 

[0 26 9 ] ^WtCffll^h^fiattSt-T-^B^SS 
K14te^©f^»^©«»©^©*<!:ttS^ fig 

»tttt^©i8»»«tttwtwr soffit 

[0 27 0] *«MCCfflC»6ti*«iBjB*W-rSfiS14e 
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[027 1 ] h^O«*^?>3SttlB*4^ 
[0 2 7 2 ] HtC, J5!nffi<D^flc#tt4jq)ftlJ^^t^ 

[0 2 7 3 ] S*8©Citt**&. 3- h»©8Wttt-?-<D 

cc cfc 4 y - * Si«S6£©lt §JB H £J£ < -f 4 t c O «L£ 

[0274] mfm+m&mmicm^ztiztmfflmt 

7^u>, 7'Dt'i/X y^u> v ^V^UXDin** 

x^.;k ^^>7 y^t/g^^k ^ £^ y Ji-Mx^k ^ 
£^ y ;k ^ y;i,K K^^KDin^a-y 

#»jx?i/>, x*u>-7*y;uffi7;u*;i^s 
(x^u>-r ^ y h y^fts^f*. x^u> 

*y^u£>, x^^^ij^ ^'jtb7Y> t 
WflB. fUa-XlttB. #yrs FW*W6hS. 

ttUB. y*u7-/>, v 3R*»flB, > y 3 - > 

[0 2 7 5 ] HOC. lK9nm<Dimi&T*lSdlt&±<Dtt 
[0 2 7 6 ] 7 -yjRIWllBiiyTtt, «*«#U7 9-fttr 

#y 7 vfbtr-yf s > % #y h y 7^axf u 
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[0 27 7 ] 'y'Ja-vaigil/ttt, «^«Mffl5>"; 
3->ttiKR27K KR2 8 2, KR31K K R 
2 5 5, KR155 (X h U- h *s 'j =i- > . 
KR211, KR212, KR216, KR213, K 
R217, KR9218 (»>'Jn->9^^) . 
SA-4, KR20 6, KR5 2 06 a-^TJb 
**K9-*K ES100K ES1001N, ES 
1 0 0 2T, ES 1 004 (^y^-Vx**^-?- 10 
X), KR9 7 06 33->r^ i;;Ur7^x) , K 

R5 20 3, KR5 2 2 1 (5> V 3- U 
^X) ^mu>>»jn-^±il|cr)SR2 1 0 0, SR2 1 
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